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l-PIC16F877a 
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Chapter ( I ) 
Introduction 




Microcontroller 



Microprocessor^9Juuu^3>i3>5lAAJ I 

£ 

Lp_JLc jjjJLLu Lo 6iLcg Jolg IC <^2 xo*jo gl A^sxjJuog <3JLol5 ol)L_JJ QjaJlao OJ09 qs: djl^c 

£ 

L^Ju-tLiuu />$SU'9 jjolg\JI ,jjo <^C 9 joc«) pj^su p^su_ 9^9 QjjSjjoJI QjaJlaoJI OJ09 gl (CPU) 

.cUl»^o 



C. 

IPu^juUUJj oljC >3 3 {jJOjQuuJlauuJ^jJ^j^J LoJ I vjULu 



1 ALU (arithmetic & logic unit): 



cjuIS ^Ig-juu procsssing Jl oLJLxxs^ <^5^9 
XOR ) QjJLbjuo 9I (... £jb / &oj>) oLJbxc 

■(■■■■ 

2 REGISTERS: 

a a 

M a 

DATA LINES Jl ,jjo Ao\JI oULJI p^>L> 

/ 1 

6jx> pj I^JLpdlaxxj />gJLJ ALU v_sJI IpJLg^iig 

.REGISTER JI^ScS^I 



3 CU (control unit ) 



ODD 

iQDD 

mu* 






u 





CPU ^aJI gdlaoJI ob$Sb> 



! Loji> oljog 3 ^jjo CPU Jl v-fiJLu 



: oscillator 1 



^j^juuug ^LiuoljJuo LpJLcJlsjo Ouoj ^s^JI oLJLo^JI OgSu Ol Ju\J ^jJLc 6cLq.Su CPU JjOsS^j 
clcLuj 6jLlc 9-5^9 oscillator ^Iji^liLjujI 1 _qj_>Jo ^isjJI <^5^9 ^-cLjuuJ L&99 

/xju ^Jog ^jl-s^ ^LcUuuJI 6 Xo) (clock ) cLuU ^IjJuoj OjLjuuI e l>\J cuJb>b 

system clock).(/>Uajul q-cLajuu ^ssjcxjuuug ^.aiSuog Ojoglio <jjo pjj Crystal 



: Memory _2 

; uLcgJ ^jvjig CPU cdo-juul gj />Jl^liLjuuu ^jvjJI obluJI ijjyszj L^9 pJj 
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: RAM (read & write memory) _A 

C 

o^lJJI 6 xo) oULuJI IjJij LuojI^ o>SljJI qjo ^gjJI l_x.fi) <^_ 5 JLc oULuJI ^julSu ol MP ^JojOuuu 

. Cj3g v_sl ^$^3 o^joj OjSljJI OJlq} ^jvJLc obL-JIg 

: ROM (read only memory) _B 



£ 

oULu t_s! qJLc ^-julSLj ol ^JoOuuu \J cuU 9 ROM ^sdc (jjo obUI I^L) ol MP 
L^JLjlsj q^uoj ^9 Sja^lJI QjJLo^c cLul l^jujsej pjj firmware < _s\j(xjuaj ROM Jj>I^ 0LLJI3 

. /> JCSAjuUUoJ I (jXi 



: o/p ports _3 

6 jLx 095b LIU: o\L>juoJI ol c^s> ^s^jbJI /Jlsdlg processor Jl interface Jjcxsj 
. 0Jo - 9 AjCuLJj vjvJLc u$£j Outputs Jl Lol ^ujUjoJIg jljj\JI ojo <^C9jcokjo ^>C 

: timers _4 

£ 

.CCU 2 X) <Ajj_Jc>3 cLL processor Jl A szj qj&o yj-oj c uJLc ^A^cj CaS^jo 



communication interface _5 

a 





: buses 6 



buses ^s^juuu cAL^> 9 j 3 I cALlS ^Jo yjs. I^^a suj J-ruj micro computer Jl ob^ J5 



Example: 

I (__5sJ I ^Ll^J MjuO VJLaaSLII ^uobjj 

1 _ read set point (user desired temperature) 

2 _ read room temperature with sensor 

3_ if room temp. > Set point ► Turn compressor on 

4_ if room temp. < Set point ► Turn compressor off 
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ou>9 X j+sllc£ ram Jl oy3*j set point Jl ol ]to\L 
ou ^9 gj^ ,_so\J T jjJuj^S ROM Jl ^9 oy^j room temp. Jl l^ulg 



T>X 

T<X 



! j£mVjLMJ$jJ$jSjJbJ\ JSIjjO 

/)Jcgl»jjI qJLljjjLxJI oJl^J J^Jl9 J ass digital 0IJ9 ANALOG 6jLil JjoUaJI cuSuoj \J _1 
. 6jLi\j| ^ j9^uuuuJjJ9j^LjoJ I i* 9 jS£jjJ Jljuj-u^ <__5 vJ I dndlOQ (jjo JjyfcJJ ADC OjjL 

£ 

Jl 0-£ A*J i-Sb ^J^jjjO^SJI -I &-!j c lJL(xC 0\J ^^AjjogSJU c Uqj - j (^Suoj \J _2 

JLjlgujI jojj serial port JI9 SERIAL PORT 9I USB PORT cl^ qJJJju ,__soJI ports 
I^JLjlouujj pjl i^svasjoj 6J0I9 6jjo LIaJI microprocessor Jl Lol ^b-JL ol L J I 

cc>jbJI parallel Jl UIjJI Jj^^aJ serial interface />jc^juuu <USLaujoJI 6 ±& J=Jg parallel 

£ 

. ^jjulSsJI 3I L^os^aj serial UL jo a... ju, , g^g^LuoJ I ^jjo 

LpJLc 49 Lol youu qj I9 CjuJI ^jJI oULu JLjujI jllc qj\J JiLLg Oj^juoLuo CjjJO qJcuj q^Loj \J 3 

csv9 J0I9JI ^jlc ^1 >kul9 00000011 <jjo qj^lo ojUul LL^I \Jbuo 9I9 parity check 

c 

J-jujjjiS zero o^Lj <bL> qJLujjJU Oi-Gaj ,^s^>$y oLS bis iSoj 9 jo I v _s\j>9j 9fi> qJLujjJI 
Jl one lpj3 o^Uj <ot> cJLjjjJU uLOaj J0I9JI :>ac ol5 bis 000000011 ljJLa> 

^jlc aJLjj^JU jJcuu ob bis j^> jo I J0I9 9^» Ja parity check Jl ^^Jlc interface 

:>ac ob 9J olsU\JI v_9a> aszj oaJU JLujjU />9 qj ( _sg>9j ob bis \J />l i_s^>9j -A->lsJI 

/ / I r — 1 t — I | — 1 | / j / .,•-? | - — - 

/>jctjL»jjl <USLauuoJI 6Aa> Jj»J 9 <iAbt> qj^sjjoJI oULJI ol cJLjuj JLuujU jo$su. <~s^j 9 ones Jl 
parity check Jl qslbj as zj oaJI ^jJI oLLJI JL^L jo$su qJLjj^oJI oLLJI L^JLc J>:>l o^jb 

. Ethernet JL interface Jl \±& ^jvjOGJuuug 

Lajlg hard disk ^jJI cuUg internal memory ^sJb; j^juuL^ugjjg^S^joJI \J _4 

. RAM ^1 



j£\ \k> vjvJlsj jjuS jos^> vjJLJLs 10 ICS q 5 ucxjo jjjS Components Jl ^ac 0991^ 

Micro Controller: Jl 6^ ocL> L& ^>09 
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MCU Joa^g^LoJI 



IC l _5\3 <*siioszJji IpJiSJg AojLjijJI ob^SuoJI J5 ,>c 6jLc 
cLib^Suog ,_svS />Sb*jJI ^>Sboj SINGLE CHIP OJ0I9 

. SOFTWARE />ljL>iL»jjb 




£ \J{ gji Lo Jj>IjJI ,jjo jJgjjjSgjiuLoJI ob^Sjo 
ojo bjSli 9 RAM cljI9_^jlc 6^13 dUASgCPU ct=JLao 6J09 o^o U95L0 Minicomputer 
_P 9 jjjcx 5 JI v_ 5 v 3 LcxS) obbjJIg gjoUJI IpjJ-C g-^9J OJ09 ,_sJj A 9 Lo\Jb ROM £.9jJI 

1 >C ^l>>Vb C»95 j OJ09 P 3 Lo\Jb (cSilsdl v^^ra^>JuJI 

oljLi»\JI _>J9_>iJkS9^5bLoJI £_p»y cisl^bl J^^Jb JuoSlg (Pins) ^9_>*JkS9_jSuloJI J<p*j 

.^Lzsio_jjJI qJLxC i_J\L> [j-O JujJ LcxS Gul C L ^9 j&^sxlu jJJb ^ LgJL^iLCjuiJU <iJU AS9 I 



This is the microcontroBer 




u^y>j _2 

C 

cub95uo AlaJ />ljcajL»jj\JI J^juj9 Jsl IbuaJI Acajou _3 
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: microcomputer Jl < j \ j*jxo 



Lfi) 0*^9 _Sv_»jj <_Sl gl 6/ljJI jjuSU uOJ \J ! ■ <n 9 ^ V J QjljgSuO jjuSZJ 



. oLq^I^o gi> 6j^j>L microcomputer Jl cjuju^j 



: cuj^bJI 

ola^lgjoj 1^9 >,^JI qjjlSuo\J ^-jLJuubJI 6>^l ^ microprocessor Jl JIojz^J 

^JjuO CjuLj ^LoljjJ 3 ^ pi 0 a a Io'a Jl ^ 3 ^^ L-S^ I ^IJl^* 1 iljujI wJL^ljLjuUU 9 ^^J^juUL^I 

. CjuJc^j i^jJI \J v-a-^5LJI 




. jjSZj& P^^ O9SLJ I p I JC^jljuJ I Juu£LQJ L-S^ ^3 n “ 1 ^' 




0n the other hand the microcontroller ,s designed to be all of that in one, No other specialized external components are needed for its 




Microcontroller 
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8 bit Jl 



register i_sl o>=u jjJij oUb> 8 o$Sju register JS 

£ £ 

Cljl 1 _5 \jlS2jOJ ClL>jjO 1-iS l _SvJLc CbJLxsJI /XjuJLQJ bit 8 /XpJuO JS (JjjCxSj J>lj 9J 2 A 8 -1 =255 

. Carry ^>9J l>Jaj Jj>I>x> 3 < _sJLc gxxsJI qJjo^c jojj bit 16 JS q+oSj t-S-u-c 9J 

: Ja>\ J 

£ 

^3^5 ^qjJI I x,5> JLo^jljujI ^ijljuuu o^Sul^ 9 8 byts Jl qj3> ^juJI jjiSI 

\J I O L&juJqj ^oJq5?jo ol 3/1 3/2 ^3^9 -^ J?9-j j jJI 

. j^l bits ^jlc ^Jl gL>l \b oLLuui> lp-^9 



Types of microcontroller 



yO^jjl Og*\j ol JjoJotioJI jjo i /OoujI qJLc OuaJlbl L^jld Clmols • Jjj 

. \J />l <^>^1 

: JLuol semiconductor Jl olS^ qjo j^lUI 8 bite Jl 




?????? AVR Jl ,>C PIC Jl />IjOOoJ qj 

JJ polarity Jl ^9 lk~JI JUiSg temp. JJ PIC Jl Jjo^j 6jJ3 oJ 

. AVR Jl qjo j£\ u95Lupower 

. jj£\ PIC JJ stability Jl ol A^\bJI 
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i^JLcxC lf)JLjuui 9 J^JLjuujj O5J3J (jjuLJI Ol ^JLSLjuulo LiL^I 

S'S'S'S'S'S'S'S'S'! !!!!!!!!!!!!! ^uljuuJI qjI \^x>u pic v 09J9J 

09^1 ^3 cjs^iuo 1 _svj lS2 j jjfcbv hardware Jl ol bias J^JI ^sjjj£$£+x> \L^I pic Jl 

\jjjjz pic Jl jlg^JI cLaJoj power <-_ju 9 > 5luJI i_S.X2jo (Jjjuo 9J QjjUqjj jJ^Ouuuj cul 

09J9J Jjo^I oLaJulc J9J90JI uSAao vjJUl power Jl o-c JiLouuuo power <J pic Jl o\J b>L 

. j 9-^9-®J I ij-c Jjzji-juuuo power cdLxd ^juujsjg 

???? /x_*jj\l| Ijl^j ^9jJL^9_>Si r »joJI <k 3 VJ ^- AJ J liloJ 

£ 

Lojg cuig^iU^I o^JljJL jc&sxjj. Cj+> controller V l _5\jo_imj /x 5 J%jJI 1 _ 5 \j 5 > cULadsg u\J JUig 

• Ojjuj^J CoLj 15 uo\J Aj^aJiJU IJl> jjS 2 j& uV 9>^r^l J ^ iSVjOouJQ I jji^LlC ^jjO 

^ " PIC microcontroller “A / 




s-oLoj ^0 JC^jLajUU lAJ c fyj^su (Jjllo MICRO Jl ciJLp-jujg C1J9I JlLo ciaJ lpj\l C Jl ciszJ j I » •> » ff> 
. C compiler /x-^U ^9^9 Machine language ^jJI C CODE Jl ^ Jy*j 
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PIC 16 microcontrollers Datasheet 



£ 

g9<^o jgj j Igj A^UJI data sh66t Jl \jsi) I^jj JaOiiuja} < _5sJUI IC Jl < _5 nJLc <J)jajiJU 
. 79 69 49 3 cuj\JI ^ X PIC 16 F 87 XA jbs^ www.microchip.com 

. u^olcpJI v _j\9 L Jjsu c^+juJ /xgj\l JLL9 Data sheet Jl (JjuloJ ggj |j 5 La J09 <4_J v_jJo 

40 pin (j-c 6jLc . «^d>9 PIC 16 F 877 A yo \ . » ■ > . Ul>I 



99? Ojjllaijo 6 j $ li program memory Jl 09 S 3 ol gau 

\l g.Oaj cpjJsjoJI oLoglaoJI uls power Jl J-^9 ijjsjoo <4j| 6 _>j U oloJI OjSljJI v _s\jiao 

6 _>j IJ aio jjlc. nonvolatile 09S3 ol u ^>^jslx>J\ 6 _^IjJI 
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€Lo J l>la_juuloJ I PIC Jl olulSuol 



£ 

! L^Juog Lg^uLa.^ ijASij l _sJLc vJ^s&jJ ^JctLAjujoJI PIC JJ C— UIjJI I jSLa—juJ 
High-Performance RISC CPU: 



Only 35 single-word instructions to learn 
All single-cycle instructions except for program 
branches, which ore two-cycle 



Operating speed: DC - 20 MHz clock input 



DC - 200 ns instruction cycle 



Up to 8K x 14 words of Flash Program Memory, 
Up to 368 x 8 bytes of Data Memory (RAM), 



Up to 256 x 8 bytes of EEPROM Data Memory 



Pinout compatible to other 28-pin or 40/44-pin 
PIC16CXXX and PIC16FXXX microcontrollers 



clock JJ operating speed Jl : J9I 
. 0 _20 MHZ qjo £9l>o 

memory Jl ^ ol^juJI aji c. : Lib 

£ 

v_jJLd o\J <LslS < _5^9 268 
. oLLjijl> 3 J 9_>S!jjoJI obijj^u 

JI9 pin 44 gl 40 fjgjl ‘ajuo jc>9j : LJb 

ojLc 1 J. > > ft) i sJJIq picl6f877a 

. pin 40 0^ 



Peripheral Features: 

* TimerO: 9-bit timer/counter with 8-bit prescaler 

■ Timerl : 16-bit timer/counter with prescaler, 
can be incremented during Sleep via external 
crystal/clock 

■ Timer2: 8-bit timer/counter with 8-bit period 
register, prescaler and postscaler 

■ Two Capture, Compare, PWM modules 

- Capture is 16-bit, max. resolution is 12.5 ns 

- Compare is 16-bit, max. resolution is 200 ns 

- PWM max. resolution is 1 0-bit 

* Synchronous Serial Port (SSP) with SPI™ 

(Master mode) and l 2 C™ (Master/Slave) 

■ Universal Synchronous Asynchronous Receiver 
Transmitter (USART/SCI) with 9-bit address 
detection 

■ Parallel Slave Port (PSP) - 8 bits wide with 
external RD, WR and CS controls (40/44-pin only) 

■ Brown-out detection circuitry for 
Brown-out Reset (BOR) 



L^Jjog 



6^9^r9joJI interfaces Jl 09 

UIjJI lg_2tJo9J 9 j 5 LjoJI ,_svS 



Analog Features: 

• 1 Q-bit, up to 8-channel Analog-to-Digital 
Converter (A/D) 

• Brown-out Reset (BOR) 

• Analog Comparator module with: 

- Two analog comparators 

- Programmable on-chip voltage reference 
(Vref) module 

- Programmable input multiplexing from device 
inputs and internal voltage reference 

- Comparator outputs are externally accessible 



i_SjJ j 



1_ 3 timers 

2_ serial port for connection with computer 
3 ADC with 8 channels 
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Special Microcontroller Features: 

* 1 00,000 erase/write cycle Enhanced Flash 
program memory typical 

* 1 ,000,000 erase/write cycle Data E EPROM 
memory typical 



: cLsLoVI 



C 

6jjo uJI 100 l^e-Ajuuog joJj 



: 3>2uuoJU 



17.0 ELECTRICAL CHARACTERISTICS 
Absolute Maximum Ratings f 

Ambient temperature under bias -55 to +125°C 

Storage temperature -65°C to +150°C 

Voltage on any pin with respect to Vss (except Vdd, MCLR. and RA4) -0.3V to (Vdd + 0.3V) 

Voltage on Vdd with respect to Vss -0.3 to +7.5V 

Voltage on MCLR with respect to Vss (Note 2) 0 to +14V 

Voltage on RA4 with respect to Vss 0 to -3.5V 

Total power dissipation (Note 1) LOW 

Maximum current out of Vss pin 300 mA 

Maximum current into Vdd pin 250 mA 

Input clamp current, Iik (Vi < 0 or Vi > Vdd) +20 mA 

Output clamp current, I ok (Vo < 0 or Vo > Vdd) ±20 mA 

Maximum output current sunk by any I/O pin 25 mA 

Maximum output current sourced by any I/O pin 25 mA 

Maximum current sunk by PORTA, PORTB and PORTE (combined) (Note 3) 200 mA 

Maximum current sourced by PORTA, PORTB and PORTE (combined) (Note 3} 200 mA 

Maximum current sunk by PORTC and PORTD (combined) (Note 3} 200 mA 

Maximum current sourced by PORTC and PORTD (combined) (Note 3) 200 mA 



Note 1 : Power dissipation is calculated as follows: Pdis = Vdd x {Idd - £ Ioh} + £ {(Vdd - Voh) x Ioh} + £(Vol x Iol) 

2: Voltage spikes below Vss at the MCLR pin, inducing currents greater than 80 mA, may c ause latch-up. 

sA juCX JU oJL>Ju vjJJI Jl£<JI &o Ipj Jjolsiiu v_soJI 

. 9j5L«joJI ,jjo gjLsJIg jLJI dU j^9 

VDD (positive voltage)>>>>>>>>>>>>-0.3_7.5 

. 9_j5LjoJI Vlg range Jl li^ oAi '-*1 

VSS (negative voltage)> > >>>>>>>>>> >zero 

. 25mA o-c ^_sols 2 j sourced 9 I sunk cl^ jLJI 
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Device 


Program Memory 


Data 

SRAM 

(Bytes) 


EEPROM 

(Bytes) 


I/O 


10-bit 
A/D (oh) 


COP 

(PWM) 


MSSP 


USART 


Timers 

8/16-bit 


Comparators 


Bytes 


# Single Word 
Instructions 


SPI 


Master 

l 2 C 


PIC16F873A 


7.2K 


4096 


192 


128 


22 


5 


2 


Yes 


Yes 


Yes 


2/1 


2 


PIC16F874A 


7.2K 


4096 


192 


128 


33 


8 


2 


Yes 


Yes 


Yes 


2/1 


2 


PIC16F876A 


14.3K 


8192 


368 


256 


22 


5 


2 


Yes 


Yes 


Yes 


2/1 


2 


PIC16F877A 


14.3K 


8192 


^368^ 


256 




8 


2 


Yes 


Yes 


Yes 


^0 


2 



jY jj£ uljjii 


4 7~- 


a ^ LAt ji 






RAM 








> 


2TIMER yii 




8BIT 




1 TIMER 




16 BIT 











dl Ijl Si |JJD UlSuujI JL 



PDIP 



MCLR/Vpp - 
RAO/ANO 
RA'I/ANI 

R A2/A N ZiVref-ZC Vre f . 



jLjuUU 20q UJUOJ 20 yJjJLtG Oo£u j\J I RA3/AN3/VREF+- 

■ r ^ ^ RA4/TGCK1/C 1 0UT 



Through hole mount 

V 

L^juo IC Jl J Jj>joj hole cus 

I Qjj>UI qjo /iCfcJLug 

^Sv 




RA5/AN4 IS S/C20 UT 
RE0/RD/AN5 
RE1/WR/AN6 
RE2/CS/AN7 
Vdc. 
Vss. 
OSC1/CLKI - 
OSC2/CLKO . 
RCO/T 1 0SO/T 1 CKI 
RC1TT1QSI/CCP2 
RC2/CCP1 
RC3/SCK/SCL. 
RDQ/PSPG ■ 
RD1/PSP1 




RB7/PGD 

RB6/PGC 

RB5 

RB4 

RB 3/PGM 

RB2 

RBI 

RBO/INT 
Vdc 
■ Vss 

RD7/PSP7 

RD6/PSP6 

RD5/PSP5 

RD4/PSP4 

RC7/RX/DT 

RC67TX/CK 

RC5/SDO 

RC4/SDI/SDA 

RD3/PSP3 

RD2/PSP2 



TOFP 

Thin quad flat package 
QlIq uJI i QjuJuO Ut)^ > 
Surface mount 

PCB lpj\J «_Silsdl J^LjujJI l _j\3 gjjJJO (jjjuo 

jiSuO PjOAit-JuUIjO ^jjUUO J<P?j 4 ^£jJI ljL& 

^ package Jl standard Jl o\J NC L^JLc: 






44-Pin TQFP 



rw^u.U.lLU.^O-C 
XQQWWWWOO^. 
t — COCOQ_Q_Q_Q_COO(- 

0000000000 

ototcratceattrirtitQ 




NC 

RCO/TIOSO/TICKI 
OSC2/CLKO 
■ OSC1/CLKI 
Vss 

VDD 

RE2/CS/AN7 

RE1/WR/AN6 

RE0/RD/AN5 

RA5/AN4/SS/C20UT 

RA4/T0CKI/C1OUT 



mttnit 

tCQCQqq^ZZ ~ ft 

““HiilsSS 
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. pin 44 Lpjl s^aJI 



PIC Jl OjaJI 



40-Pin PDIP 



MCLR/Vff 
RAO/A NO 

RA1/AN1 

RA2/AN2.'Vref-/CVref 

RA3/AN3A/REF+ 
RA4/T0CKI/C 1 0UT 
RA5/AN4/SS/C20UT 




RE0/RD/AN5 *- 



RE1/WR/AN6 
RE2/CS/AN7 
VDC . 
Vss 
OSC1/CLK1 
OSC2/CLKO 
RCO/T10SO/T1CKI 
RC 1/T 1 OSI/CCP2 
RC2/CCP1 
RC3/SCK/SCL 
RDO/PSPO 
RDiyPSPI 



1 


r r 

W 


40. 


2 




39. 


3 




3B . 


4 




37. 


5 




36. 


6 




35 . 


7 


S 


34. 


8 


h- 

CO 


33. 


9 




32. 


10 




31 . 


11 


r-. 

CO 


30. 


12 


UL 

(X3 


29. 


13 


5 

n 


2B . 


14 


27 . 


15 


bis 


26. 


16 




25. 


17 




24. 


ia 




23. 


19 




22. 


20 




21 . 



Specifications of microcontroller "data sheet' 
l_How to read micro pins. 



IC Jl I v ol <_sl notch l.>_c 

. pinl v_jubej hole UL^I j^g notch 



am 

□on n 



RB7/PGD 

RB6/PGC 

RB5 

RB4 

RB3/PGM 

RB2 

RBI 

RB0/1NT 

Vdc 

Vss 

RD7/PSP7 

RD6/PSP6 

RD5/PSP5 

RD4/PSP4 

RC7/RX/DT 

RC6/TX/CK 

RC5/SDO 

RC4/SDI/SDA 

RD3/PSP3 

RD2/PSP2 




V 



JA v< 

hi ( . J~) ^ 

IC Jl Jgl l 3 vS ^jvJUI OjjIjJI _1 
Jl jLuju JLc vjvjJII vjvji 1 p3j pin 
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2 Oscillator 20MHZ 



Jjosj Ipjl v-^aoJI qjo <) counters & registers g^S^oJU ^jJJJjJI >JI ^ J09J _2 
J>Iju ^ Ao*s ^ LpJ digital signal o-c A>Lx clock Jl 61^9 clock 

clock pulses JJ9J ,_sv5J cJIlajuu^ cL>_co julc li^Jg 20MHZ 9^ picl6f877a 9 > l*oJI 
. 4MHZ & 8MHZ Jl 9 ^ cu>Ijo^J gjLjJI 9 Jsl 9 I 20MHZ L^>^ 



Clock 






3_Currents 25 mA 

C £ 

I Jo /x^jo I jui>9 25mA 90X QJuo £jlo jLu i _5Vj^i9l9 gj^loJI qJLooaj Joli jLj l _5^o9l_3 

. Uo\J pj^uj 3 relay interface Jl jj\$± ^ A^log 



4_ Pins description. 



Pinl 



MASTER v_sJ| jjLjjiu l _sv^9 MCLR LpJLc ^^jSx> 
PIC Jl aJ reset Jjcxs^ <ol v _ s ^sioj CLEAR 
/>9_0jji> reset oJLx£9 ,jjJ 2 jo Qjob_)j yo^suj 
active low pin Jl 6i& 3 JgYll ^jo guob^l Juajoj 
low voltage ^jJLc LpjzJol Jjcxszj (jvSJ Lpjl 

VCC L^JLc I Jjysu \J cs^J c^J (Ov ) <J>I 
JjcxcI ^joI LoJ pinl Jl j 3 lc LI oiS^Ji <^Jo 5 v 
VCC JL cLL^> 9 jo 0953 d-xS jlszj 9 v _ 5 vJoj\JL J^ 9 j reset 
JSLjjuJI IJl^j L^JLj^>9j />ju IjJ JcyJaJLc 

























13 












11 
























2 




4 


i 






3 












4 












5 












6 












J_ 






R 


1 




8 






101 


t 




9 






=YT> 
















1 










1 


1 










w 

0 










[ 
























0 























































































































ui 



OSC1/CLKIN 


RBO/INT 


OSC2/CLKOUT 


RBI 




RB2 


RA0/AN0 


RB3/PGM 


RA1/AN1 


RB4 


RA2/AN2A/REF-/CVREF RB5 


RA3/AN3A/REF+ 


RB6/PGC 


RA4/T0CKI/C1 OUT 


RB7/PGD 


RA5/AN4/SS/C20UT 


RCOTT 1 OSOTT 1 CKI 


RE0/AN5/RD 


RC1/T10SI/CCP2 


RE1/AN6/WR 


RC2/CCP1 


RE2/AN7/CS 


RC3/SCK/SCL 




RC4/SDI/SDA 


MCLRA/pp/THV 


RC5/SDO 




RC6/TX/CK 




RC7/RX7DT 




RD0/PSP0 




RD1/PSP1 




RD2/PSP2 




RD3/PSP3 




RD4/PSP4 




RD5/PSP5 




RD6/PSP6 




RD7/PSP7 


PIC16F877A 


<TEXT> 











33 




34 




35 




36 




37 




38 




39 




40 




15 




16 




17 




18 




23 




24 




25 




26 








19 




20 




21 




22 




27 




28 




29 




30 





reset Jjosj push button Jl .^Jlc li^bl LoJ 
ijjo <_sjul l _j T A_*jjl LoJ i svjaQ j I Jj^>l9 09^. * i~r> pinl Jl o\J 
t_S I l _5\jl2jOU float pin Jl U95J£» button Jl ,_sdc 
UJ VCC JL ciJL^gjo 09& uSjul J^jjjl LoJ J9L c LI low 9I high L^JLsj o^° noise 
6jjcS pin JJ JojJI AxjgLiio u\J Ijo J-J 3 AjogliioJI { _s^9 jLoJI jLcJI VCC Jl go QjogLiio gJol 
u9^-i-qx pin 1 i _sJLc 0J9QJI j_5v jsj zero Ljjiij 4J09LL0JI t _sJLc ^_5JU I drop Jl i _s \ jsj Ijo 
float Lo Jju Lg_JL<?o pull up resistance AlbJI 6±& cLogliuJI ^j^juuugVCC 

. high L^jJLo 
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Jl jj Q - Lpj LoJ JjO^jLjuJ Is \J 9I o]oo I o^° b push button Jl 

ol CL09UL0JI Lol jLpjsJU reset cttai: Ul oj 6 vjoU jl^JI <uo vjNsLbl power 

. Jglolc VCC JU cdLogjo pin 1 09 SU oLjulc L^joI 



33 I/O PINS 



l_PORT A -> 6 PINS from RA0:RA5 
2_PORT B -> 8 PINS from RB0:RB7 
3_PORT C -> 8 PINS from RC0:RC7 
4 PORT D -> 8 PINS from RD0:RD7 



5 PORT E -> 3 PINS from RE0:RE2 




P^jl i _sJLc 9I LijogJ 0J0I9 Jd Individual /x^jl < _sJ-c PIN Jl oJLolszx) q 5 uoj 

\jS £_p>- \Ujo A <^9jOs^%joJI oLc9joc%jo 

gjo ch^^I 09SU (jjjuo digital (RAO)9l Analog (ANO) 0953 PIN Jl 




.{j&SZJ 



lxxd»9 PINS 7 Jl OjJIjJI A?cjojj v-qJLlsj PORTS Jl J r y09j<w> 

. cujU AJL^ 9J /^j (1/32/11/12/31/14/13) 



c _ 

. 1^9 AJL>_jI o\J Jjj^JI cUJl PORTB /jIjcsliLiuuI J-iciaj 



analog & digital 6d >aJ I^jl^juuu PORTA & PORTE 




. ss digital pJ* Igjojc^uu (PORTD,PORTC,PORTB) Lol 

V ^H/ -—2 \ r°<A 

d /jjcajLjuuuA 9I out 9I in d pin Jl ^sJLII 9^ programmer J I 

. digital 9I analog 




RX Jl Ioj 3 > cu| RC 6/TX L^Jb V 9^uo PIN25 dUJd 9 RC7/RX L^Jb V 9^uo Pin26 
dJ:>9 _P9 jjj 095JL 9 _>SL«-x)JI Jj-^> 9 j v_s^fi>9 PIN Jl Ipj >09^ «-S_p»-l Asulb9 vjJLc o\Jju Lxxfi» TX JI9 
Jl lo^9 SERIAL PORT Jl JU> o* SERIAL PORT Jl 
PIN 9 PIN 26 Jl />jc^uuI odu°^c> Ub ojJL /9 TX/RX JU /xpJL^Ig receive JI9 transmit 

. /xgjj jJ9jjj 0953I Jajjl < _5\j i 9I digital out 9I digital in d 25 

PIN32/PIN 11 

5V 09^9 + POWER SUPPLY csl VDD JU 

PIN12 /PIN31 
v _SV*Oj\JI < _S\JiS2J VSS JU J^9J 

) 
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t _svjj\l9-JI o_*ja 5 Lc 9J < _5C2 j - 0 . 3 : 7. 5 1 jjo Jj>ju VDD 0J99 Ji)l u &$jsloJ\ • 
1 69^ 9 ^oJI culs VDD Jl ^ sJLuJI oJ>^ 9 POWER JJ 
3 V 9 J LjJo 5>5 ^9 ^ SUPPLY Jl • 

. J*2JLjuUU ^jjUUO w ?J:J ]oQjU ^JjlLO IC Jl Ol9 VDD 

JSLjjJI Ijl^j oub POWER SUPPLY 12 9 11 J^JI ^ ^ 9 >oJI • 

adaptor ^ 9 I 
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VI 


VO 
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TCYT'j 
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9 V DC 
Adapter 



Switch 




22 uF — — 



7805 



DC input 



Regulated 
« +5 V 



0.1 uF 



Li 1 ! |l i I 

fk\ui 



J\Luul i_jjo qjLp' i _5\JU I noise Jl Jj_uuu O.luf >-0 ^-q_Juo 129 11 J^JI j J*^9j 

.. 32s 31 o*» JUiSg supply JJ J^sJI 



. 9v ojjUqj adaptor Jl Jju 



. OjjljJI l _svS qJ9^_*jJ Qjj 9 jJ SJ>L) Jj^>9j9 A 9 _>L> &Kgj J-09JO O^ 000 

component <^s o\J ,_sJLc jLj qj\J J^VI 9^9 power supply of computer q^° 

_j 9 l“*J I AJ-XjJ ■ 'JJ I jLyJI Ol jjbl /)j\l9 ^jjI9joJI 9 (_s\bjl l_Sj I Jlc jUj ^-JcT^LjuUUU o^jIjJI l _s\S 

1 jjo JUi /JJ9 <JjIjJI ^_s 3 i _5JU I CjuU9jj0gix.il Jj^ljuulJ v_s\9lS Ajj JLsjuj ^jJJI 

ASUszJI 



P=V* I 



AZ-EX 



21 



Technical support Committee 




.cU^jjjuj i_sOU I jL*jJI i_sOLc Jj^>! qjLclo jc!...JI , <xLc jo—mjJsj 



Pin 13 /pin!4 
OSC1&OSC2 

PIC Jl vjvS \J pic Jl J>Iju oscillator built in Jl Ol ^/D^jSLoJl ^jjUUO ^ a, lo 

OSCILLATOR Jl £ljj| 

4 a £$jji i_u ^3 ( C $ R ) - ** *lj ^LL o SjLcc RC Oscillator -\ 

Jldijjl ^LL>0 I ^jjLlLU ^ . . tVi 1 1 £_ ^iJ3wLua 4 43-4J w u1>jj j-^_o 4-ulc 

. 2wi_) Lj Jl I £^4 J. 4 LX .0 /jJ 4-4 I -\->LLuJ j _Cu2 l-\^J • 1 ^ ^ 

jr^ju4 a j3 ^ r c L ) 4 n SjLui v - 1 1 _u^ ( Lu*_4ju ) Crystal oscillator — t 

^LL>o ^J1 £— ^Jl>Cu^4 vj_Jl I JLtog 

>— ucjLu 4 4r> 4^}JLc 4 £4 ^y} 1 Ly-Ji 

JL>o Lj LJL4fli . w wbjJJ1 llv^l 
. aJ^jLUi ^— -->• > .' ^-S—4 1 1 .iji^SLIb 





^j l y . .1 I i J>l# 1 

JjLS RC OSC |>jl>LL-uj 4~< Lj] Lji . 4_jJLc cj^HSL4 _u>LL-u L 4 LJUlS ^JL* mjj^a ^jl^LL-uj 4*V«^-) Lj] 

. (C) 4 4mnj ( R) 4>J aLii I 4- Q -L& \ £ 3 A>t (J_4|^C 3 JLC h. L ^ T uLJ O.J.JjJ 



- 



4.2 X/? XC 



: 4.JLUI 41-jbd! ^j-4 4JL>JI 11 £— ui<n >- . *—*. +4 y 



. 4jvj.J Ji-4 L^-ilc A ^ T ut-J {Jj4>*\ J-4l ££. cJLLfc (jV 
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4-*^ J ^_U>JI becjv bjblUJltl £jUt l-V$I 4-*-L>il 4 .<11 f4-b.il J^-Uv JVI .^-»jT]^ 

: ( >1 t T I J.S j-J I ) n_)LUI Hjj2 \^ \ .1 “< S I, I ~<Lx-uj 2 





u*al5vX) <uuj 




3.3 MHz 


22 pF 


3.3 K 


2.3 MHz 


22 pF 


4.7 K 


1.08 MHz 


22 pF 


10 K 


2.4 MHz 


30 pF 


3.3 K 


1.7 MHz 


30 pF 


4.7 K 


0.793 MHz 


30 pF 


10 K 



. 1.08M Hz wuLSu 11=3 Lblii j) ^ * <La$\Jl *2 -iljlJ& ^SLo TT wllSL* J>^\3\l.iql 11=3 L*-Lb 1 -V$J 



J^jU^^-LlLl j^jliJ 0^ ,4^11 ^rJjbL^iIl *jL== LjT 4_i±jjba_Jl LSll^J RC i—flullll Ll== : _^\ — mlCtJJ 

i JSLUb La= OS Cl a) j jjo >^j jlSlI \ ^a^JaJ L 



l 


js.GK 


PIC18F4S2 






osci 




= 30pF 




RC OSCILLATOR 


OSC2 



c, 

ii - 1 




J"i 


0$C1 


*u*~ 


OSC2 


<4 J 






PIC 



osa ? osc 2 >ijMd 



* JJ i^lll ^j_l*1U - ^vCTIa 4_4^UiXI 2L4-l3 *=a ^ * .UTii 

? f«$ju ^2 

^j_j_ 3 jJaJf Li 4 _Lu2 j_j LbLiJ JLlLij_^_SU 1 J_wus£j >jJlc 

jrjuiilsL* j-u^^ib L-i f^-gU ij- 4 3 0SC2 t 0SC1 

t jjJLJI l J5LtiJ1 ,^=Ji L4== . n~* 

Jjdi ^laJ 1 2 l ^ A Jibs ^ 1-4== VLs JU^S l fS-b ji 

wubjij Datasheet cx^LiiaJi ?^j ^ 0SC1,0SC2 
^us^t ,=j ?^Katu ; pin diagram jj 

0SC1,0SC2 JL^bbj £L'i_ 4^ _£ jJa Jt^3 (S-ta ^-3 j^-b ^ l J^^3 



Qj^jJqJI jJJJl^J <3j La_*jlJU_> 5J I (J^Cjjg 



SJLjuuujIJI gjo Qjo Jl^jLjulijoJ I olaiSuoJI dJJj jouS v_s^ Lo gi3> C ;• I /xgjoJI Jlg_«juJI 
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^jvJLc JuouLsj oLoJi^uoJI p +3 ol 

HS pi XT J la CRYSTAL MODE Ji -y ^ 

* CjUl 15L<JJ LijUlL^I ft j; aft ^LLlI 



MODE 


JLluLJ^I JJjJ 


I_dj^j 4 JSD ^L 4 -L 3 


XT 


100 KHz 


100-150 pF 


XT 


200 KHz 


22-68 pF 


XT 


2 MHz 


15-33 pF 


XT 


4 MHz 


15-33 pF 


HS 


4 MHz 


15-33 pF 


HS 


8 MHz 


15-33 pF 


HS 


10 MHz 


15-33 pF 


HS 


20 MHz 


15-33 pF 



/ 



U^>J 

CLXXjlQJ 



L^gJLd JjJj iJQ-dlfLa 4i J=JiSLoJ Lxl 4 A JH fliJjiU! Jjf JfjJjKlt jj^a <» 

YY ft^JLa J= S_<L_di jf ( 15 - 33 Pf {fri 4 . 4 ^ ) iljli jSj-i \o jj^SIS ^ 

4jlu3 ljjIj 1 * 1— ■■ Lj^1uJ_i*!!!h jk-j JljjlsJ! j=5_^JlJ lUij? JjjJ * 15-3 3 pF (jo 4_^_d& YY o*tf 

Luj ^SU 2L. ^ 53 j ljJuJlU jlj^jLtiil jIj i-JlISJJ 

RC circuit Ul p\ j l ^ JuujI Jiioiu ^Juo 

MM M \ 

cu\J dJi>9 open door JI <_Sj cULi^ 09^ Jo J^juj jJJUUO 039JI oULujj> GgSu LoJ 
crystal uSjjGil £9^19 crystal /)A^iLjujI stop watch JI uSj 9J Lol 

■ 6jc^.. i_sJJ I I 










Chapter (2) 





www.az-ex.net 
twitter.com/azex201 3 



tacebook.com/alazharexhibition 
facebook.com/groups/azex. 201 3 






C Compiler 



Software requirements: 

1_ PROTEUS 
SIMULATION J/xaJ JlZ^IjLjuUU 
2 MICROC 



. PIC Jl £ v _sJJI CODE Jl AjUSJ AoJc^lLajuj guoLj^j 
3_burner program 

c 

i SvJLc <*JujS i SvJU I £uc>!. jJfJl OLaJlJLC 4jO JCSiLjul) U ^UoljjJ 




HARDWARE REQUIREMENTS 
1 COMPUTER 




2_PROGRAMMER 

3_COM PON ENTS 

Such as (picl6f877a/crystal 
4MHZ/ LCD 2 x 

16/LEDS/PUSH 
BUTTONS/RESISTORS 
(330/10K/lKQ)/DC MOTOR 
12 V/ RE LAY 12V/transistor 
bc547 / Pin header 
/sevensegment) 

4 POWER SUPPLY 







❖ 




A 

^•1 


-4i| 

■HiwmJ'W' i 1 

W- 

-*4i 

rpg 






# 


& 




t 






^)0 

^ 4P 1 


/ 

>/ 






BnJ 




0- 















HOW TO CHOOSE MICROCONTROLLER: 

Jl 1 jjo Acgjcotjo < _sJLc cLj AoAjsAjujI jglc v _sJJI gj^LyoJI £gj jLitj 

: parameters 



1_NUMBER OF I/O PIN 



Jl outputs Jl :>ac Lojlg sensors Jl :>Acg SWITCHES Jl :>ac inputs Jl ^ac ^joI 

.lAl&g seven segment Jig relay Jig LEDS 

H\ rO ) 



2 ANALOG INPUT 



, ^ 
'OOQ 

tQonl 

kSTO 



. jjjS analog channels <d jk~*& analog 6 jUjI IaS Jj>^I $J 



3_M EMORY SIZE 

AjLS asj L^juo col as jgU; LI jAsb qjoU^I l^s V _ 5 JU I FLASH memory Jl 
micro c Jl qjoLjj .^Jlc cooUS ^sJUl ^b>JU compile Jjo^g c compiler Jl .^Jlc qjoUjJI 
memory size Jl o£j ol aj\J 9>1jjoJI L^jLjjI < _ 5 Jc jL> Ig memory <^\ ASjglc bl ^a^ 

• cuJLxc i_sJJI ^ob^JU size Jl i g^SLuoJU 



4_ Internal oscillator 
5_ Interfaces 

such as (ADC / serial port /timer ) 

6 Price 
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Code Explorer [}fj Project Settings 



^LO Lij-J I juJq. juUU JL 2J 

: guoU_>JI ^>19 




< 1 “ __ J > 

1:1 Insert Modified C:\DocumentsandSettings\Administrato* 
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Code Explorer > Project Settings ^J| jji J J ^f! CodeE>pioref >» Project Sitings 



r 

fffi mikroC PRO for PIC - C:\Documents and Settings\Administrator\My DocumentsVaaa.mcppi 


. nf 


File Edit View Project Run Tools Help 






« * 




A & 


J> £i ' «. ■ <$ 




S' D & J 



ft 



£jf* Project Settings 
t : <J> Device 

Name: P18F87J50 
8+MCU Clock 




90 b| 



Debugger 

© Software 



Ajlc- JaXjJal) AJO — 
SjAlii Cmj 



4jc. C_lAi jlj 

was* 



a 



<••} 

5" {..} 
St ' ' 

z .Ml 

$ 531 

£ KOI 
<5 CNfr| 

fey 

I 

3 45 

r~ 

& 



CHAR AC ! §• 

1 

ft 



RADIX 1.15 
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Insert 



Modified 



C:\Documents and Settings\Administrat; 



I ^juuJJO cLajJuI 

NEW PROJECT jLi>l PROJECT ctoJls o^_l 



mikroC PRO for PIC - C:\DocuroenU and Settin£s\Admin»strator\My Documerrtstaaa.mcppi 



Edit View groject [ Run look Hetp 

1 J- 



Hi Message^ 



©32b*s 



Format 

OBin 

©Hex 



% Build 

» Byid Al Projects 

Stop Build AS 
Buiy + Program 


Ctrl+P9 

CW+F12 

Ctri+fll 


X*ew A^scrnoiy 

jJ3 View Statistics 

VW 1 Klr»n 

1 jH riUTT 




Edit Search Paths... 
•| Clean Project Folder. . 




^ Add File To Project... 
Renjove Frfe From Project 


A Import Project... 


Ctrt+I 


Kb t$evv Project... 


ft+Ctil+N 


Open Project... Shtft+cM^^ 
^9 ^ve Project 

r, £dit Project... SNft+OH+E 

3k Open Project Group. . . 
fJ8 Qose Project Group 
Sfive Project As... 


Recent Projects 


► 



| 0 WhaJbey 







HEXADECIMAL 


BINARY 



DAT 32 bit (MICROCHIP) 



.*1 .. 




j\ Ua <y* 
Ua 




6-isUI pj NEXT Joa2>l 6-X9li dJU j^Jcla-uj _2 



New Project Wizard 




Welcome to the New Project 
Wizard 

This wizard helps you: 

• Create a new project 

• Select the device for your project 

• Setup device clock 

• Add project files 



Click Next to continue 




New Project Wizard 



Jjjj Ua qa 



liA qa 

^Lluj 
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Mew Project Wizard 




Mew Project Wizard 




[^Messages a QvxV Converter 


0 Errors 0 Wamngs 


0HWS 




f 


Line Message No. 




Message Text 


2 

at 








1 

I 


<1 


r? 


■*^*1 r mT~ r/r ^ 

V/a'w' V/ . .V . 



C :\Doccn>ents and SethngsVAdmntstMi; 
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L^j\Jg qjoUjJI cl>^> qjo j^UU compile gl build Jaa^ol pj guobxJI AjLSb ps 
. g^SbjoJI vjvJLc «Ujjcxjsii pjj i_sjJl9 hex Jl v_sJLoJU GENERATE 1 Jjo^c cdgi-Ajuuo 



nikroC PRO for PIC v.5.3.0 - G:\courses\micro c:\bbb\part 3 -5\pnojects\led o n_off\My Project, it 
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/3uL^jujg LbdtJI l _sJLc ksSo I OgJUb elk*>\JI oisUI v _sv3 v_jCiSb_»ju eltx>l guobjjJb ul5 lil 

juUL II lji£j igSJI 6isb ^^vic 



□ mfkroC PRO for PIC v.5.3.0 - G:\courses\miicro c\b b b\pa rt 3 - 5\ p roj ect s\ I e d on_off.MyProject.mcppii 
FJIe E^dit View Project B^uild Run Tools Help 

I life I <£? ! lJ < 2^- mi 

3T O MyProject.c 



J. <&> is 1 i£> - j M 



- a 



l^lvoid main ( ) I 
txi3b . £ 1=Q ■ 
portb . f 3L=0 ; 
for i ; ; j 

{ 

portb . f 1=1; 
delay ms (2000) ; 



.zV'-cj (B c_Z a _£\a e J- oj2 ££&J. jl^st o lz e^s u E 
S S Erji.a_Z condr E ji cuz FtJ3J.=0 



//jDJJt ^ ttdcZ E OT2 FLHJ. 
></ delay _£ -sre&oriirzcj 
^ -"~ T "-~ ~ t ojtz !=££?_£ 



^j.e3La.y ms (2000) 



ef&J ,sy _; 



V 

j i JJt iiuJi 

J ^ ^ j. S . ^ 



* 1 


rrr 






|BBB| Messages 


ISH Quick Converter 






1 -> 1 Errors 


1^1 Warnings 


1^1 Hints 




Line 


Message No. 




Message Text 


O 


1Z6 




All files Preprocessed in -3fc' ms 


Q 








9 








13 








13 






r y expected found 


O 


1QZ 




Finished (with errors): 31 -o: £L£L: ^ ■ .T*1T 



£ £ 

. cIIcl>I OgJj QjoUjjJI JjcxC joJj ul j^JI <_Sjj>l 6 jjo 



Jjo^Cg cUct>\ll ^ujs^aj joJj 



naani ia‘ 



QJO JuJqJI JjJlsuJU compile JjixC9 Qu 3 JjuzJ cuib 6 jX> <b*j L£J ul COjI lil Qjob_)jJI Jjcxt: Juzj 

. open project jbd>\ project cuJls 

£ 

cLsiiS pJj olgisjo ^_sS Jj-XszJI ugi «Ux> cjjs J COpy jj>l gl Jaii9 guobjjJI 6cl_>iiJ «Laii3 COjI lilg 

. open jbs>\ pj file ^ 
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! qloUj-JI i_s^s LpJLc jo Li-. J ! cLjuj\)l gflgj 

pjj_s decimal AjbJI decimal jo3j *s\ AjLS messages i_sjJI vu^+JLl 

JS^iJU \joS hex decimal ,_sJl 9 binary ^jJI LpJL^ 



HOI Messages 0 Quid Converter 



Size Sign DECIMA L 

3 bits Unsigned 

© 16 bits 

@ 32 bits © Signed 



_ HEXADECIMAL BINARY CHARACTER 

!f| 00 00 00 01 00000000 00000000 00000000 0000000 1 



FLOAT DECIMAL 



<Jjl 9 \Jgl guobj-JI IjlA JLc pjJ IqjLuj guobjj cp ulSg MICROC guobjj QJ3 pj lil _2 

^gjLfijoJI guobjjJI ,jj JLc /)uL^juj ClOS6 project pj PROJECT cIjojIs jJjo dJJSg JuJc> guobjj sLuuul 

. IqjLuj L^tjJog LcxS new project <jjo JuJc> guobjj cLuuub sJul pj bJL> 

Jig jjolg\JI \jQSU ^iOLc i-SjJIg gjob^Jb help Jl sI^JuLjuj\J fl ^jOLc iaaJaJI pJ u _3 

. b^>\J L^jlc ^svJIg libraries 

■ gjjobjjJb cLz)bJI olg^YUg LpjUi>l gl gjobj+JU ^L^bJI /xJlgiUI VIEW cLojL9 _4 
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C language tutorial 



include >aJI _1 

#include < > 

C 

. cbU jo^su vjoJIg JI 9 JJI Jlszj elcJuL»jj\J /jJc^Lajiju^ 

define > 0 Dl _2 

#define PI 3.14 

. pi l—JuiSij 3.14 ^uLiS ^jjO J Ju-9 ^juul 4juL) PjOsa9 

main oJIjJI _3 

-LQjlaJ lo J 9 I s^laJI o\J 6 * 9*90 MAIN FUNCTION GgSij />j\ I Sj^ujo QjoUjj cSl ^_s3 

main J>L ^^oJI code Jl ^1 

Void main () { 



} 



Data types 



ul^fiuoJI \JUjSu _4 



Type 


Size (bits) 


Range 


unsigned char 


8 


0 to 255 


unsigned short int 


8 


0 to 255 


unsigned int 


16 


0 to 65535 


unsigned long int 


32 


0 to 4294967295 








signed char 


8 


-128 to 127 


signed short int 


8 


-128 to 127 


signed int 


16 


-32768 to 32767 


signed long int 


32 


-2147483648 to 2147483647 


float 


32 


±1.1 7549435082E-38 to ±6.80564774407E38 


double 


32 


±1.1 7549435082E-38 to ±6.80564774407E38 


long double 


32 


±1.1 7549435082E-38 to ±6.80564774407E38 
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<)J clJLuj /x*3 uLjulc signed cul ^jJLc vjJLII system Jl 9J 

cu>-p £L^j 3 > ^Luj p+s jjjjo ^_so\J unsigned eL^juSlo^ system Jl 

unsigned pjsxlLkjjl& IjJ 255 qjo jjS\ 6 jIjj> 

Variable names 

1_ variable name consists of (letter, number or underscore) 

2_ variable name must begin with a letter or underscore 

3_ variable name cannot be a reserved word such as (void, main, while for) 

4_ c is sensitive for small or capital- -l^slajJ 9! <u^bJI 




: comments 5 



( \jSL>S pj$3 Qjolj^jjJI \jSU (j-O iSvJLc ,_J-0 _juUU i ^Uolj^jjJI l _|^'ljU _>joI C> JlJ Is ^XmO^J i 

. oLxc 

//one line comment 

. -XjJc> jjoI ^_50 Li jJcljuj (_j\JLc oJjj 9-I — I3 ^ 1° 1 i_svS comment Jl U 

/* long comment */ 

jlo ».) liS ^ comment Jl v_^l j-vsl 

{ 36 } 
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function call 6 



GCtJL>l loJ5 LgJ LcJuLmJ I JOuJ t^V-mjLujJI Jj>lju C>jjS2j& ^UoIjJ ( _JjO«-C ^ _S^ JjO^SZjLajUU ^_5V^9 

function Jjo^I ^jj^su o joSj c_».g5-o (__$\jI ^_5v_iujLjuj\JI ^uoljjjJl { _^S ^Ljsio 9-I \Jjutx9 Lp_JI 

J9SI9 cube \Uo L^jjo-jujlg 

Void cube(int x){ 

Return x*x*x; 

} 



^JUI p 3 j . II 9^9 input L^JL>il9 ^s:> function Jl ^^Jlc i_s:>bl pSj csl v^Suo co^l 9J 



^^Vl Oi9^r9joJI <ixxjjJI X JJ l _sviaszj9 function Cube JJ Jc)lai.c ^9>»^ o:> _>oVI v_99_*iu 

. cSilc guobjjJI JjcxSb QjJiSZjg 3*3*3 c-ij-io J-^bsj &>jJS 3 i _sv^9 



.. j>h & hello Joij gprjj fij l^i^j bye J £9>j bye(); JjUj lo jcJ 
99999 ch^° limit IW V9 J^lalc function 0° function ^jJLc «_s:>bl J^l gico 



Ii5 ojl^I^JI function Jl <_s:>bl o 5 jouo , 8 listed call o* >^l J**d u^-J^I ^^Jl 
8 i>° jji5l function 09^ function cs^bl s^jj jijuo ^ Sbb function 09^ *>o 



Variable scope: 

1) Local 

. spb function usl ,_sv9 u^jl© ^ function Jl J>Iju 

2) Global 

. functions Jl J5J 09^9 l^i5 function Jl outside 






main J>h ,>0 L^JLc us^bl hello b function Jx^d 
hello J>b cho IfJc t-Sibl bye /^b function JjoxI o^°b 



! < _5 vj\JL 5 QjobjJI Qjj ^_9 0uULOuU ^jJUl sequence Jl 
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col j *>»>■ tfr jJ-ajuoI Qlobdl S t _sJL>l Lo i_*_b 

cuoliJI function Jl ol 09^ >+2ioJI 0I9 local variable Jl LoJ ol <ULJijJI 

cullo variable l _SOu q5u0u0 1 _s\Jl2j l _sv^juJ cOj 

9J _*fc2ioJI ol Jjjas^ls culSuo Jjsj variable ,_so*j 0^°°° colSuo global 9J Lol 

6 jjst^> <_sjjlc (__5JJ I RAM Jl o\J o_xS qJL»j local O95J &SUu 



Operators: 

1 } Arithmetic 



>Operators in C Language 

> Arithmetic Operators 



Operator 


Operation 


+ 


Addition 


- 


Subtraction 


* 


Multiplication 


/ 


Division 


% 


Remainder (integer division) 


++ 


Auto increment 


— 


Auto decrement 




1 



JJSL& guolijj lSAjlC \Luo 9 J 
a . l 3vj\JL^ 

Unsigned char x=5, y= 2,q; 

,__1V c ^=t /y: 

. r lanpyl ^2t ( 

X/Y ^jvxszj jjJuja IpJLs 09I; />jU9 assignment operator ^sgLuj 

Jl>U js-ajoS fraction u^ju^o unsigned Jl ^ <o\J q=2 eyUls q J>b included o$lo 

. £uJ»^aJI /x9>JI 



00 □ I 



q=x % y; 
5 / 2 = 2 , 1/2 
q=l (_sosj 1 AxxjuulcJI v_svsL 

x++ j 



x=6 



y 

y=i 
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guolijJ i_SJul C gJ 



Unsigned char x; 
Unsigned int y; 
y=ioo ; 



x=y; 



v _ 5 s- 9L<J I v_5^x>jjg 8 Jl jc>Lj gjljjoJI 8 bit 16 bit Ja^-I csljl 

If y=256; 




r - 7 



/ 




X 



V-J 



ols 

C 

x=0 



^svsLII t _svjojjg 8bit Jl sjZ, yoJI ols y =0000000010000000 Jl ol Loj 



8 j-»-C (Jj—iuJUU ('JjlLO LCD c LjuL/LjuJ V_S-X>X. <V OLjuJ_C 6 _xS iX l.'-‘ Og^t > ^IjOjjjoJI (j^LSe-njdJ I ULj>I 

• i <JLc yoJj.ll Ouszjl bit 



> Relational Operators 




Y 



2) Relational : 



Operator 


Operation 


= = 


Equal to 


1 = 


Not equal to 


> 


Greater than 


< 


Less than 


>= 


Greater than or equal to 


<= 


Less than or equal to 



C 




oU q=w>eolJUg w=4 e=2 olS lil 

. l?j^JuJI u\J q=l 

One mean true zero mean false 



■ 



q=x==y 

relational operator q^jUJI lol assignment operator ^g^l ^sg L uj 

£ 

. \J jol ubgLxjULijo lo^J cjjjliLoJ 



2 — 0 lil (XjSX-a£) yjX Jsyjuujls 



{ 39 } 
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3^ Logic operators 



>£-oq/ca/ Ooer^? tors 



> Brtw/se Operators 



Operaxo r 


O peration 


&«£ 


AND 


1 1 


OR 


! 


NOT 



Op er ator 


Operation 


8t 


Bitwise AND 


1 


Bitwise OR 




Bitwise EXOR 




Bitwise com plemenc 


« 


shift left 


> >- 


Shift right 




P 



bit Jl uS^lajuuo vjJLc variable Jl IsloUicu bit wise Jl 

Ex: 

Unsigned char x=7, y=27, q; 
1 jjj&j nonzero value <»sl ol itoV 

q=x&&y; 

q=i; 



\dk 

— 



A 



A 







X=00000111 

Y=00011011 



q=x & y; 

^joUJI ^La9 bit JS binary Jl jo^jjo JA 

q=00000011=3 
q=3 
Ex: 
X=255; 
Y= ~x; 
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X=llllllll 



Y=00000000 

Y=0 

Ex: 

X=4 



Y=x<<2 
2 number of shift 
jl&*£>l /X^jlSuO gjuQJ3 8 Jl QJO QjjjU 




If (expression) { 



} 

zero Lol curl brackets Jl qJLo^JI Iojj 1 ^ Luj expression JJ eyUJI o\S 

.<_S^Lc Jjo«5[j 9 ■{}■ Jl 



{ 41 } 
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If (expression) { 



} 

Else { 



} 




Jl o+> uS'JUl false if v u^b*JI curl brackets Jl ^ ^_sJJI la jj true $J 



else V ^bJI brackets 
If (expression) { 





c_ 




} 

1 

Else if { 

....... 



-• 

> 

Else if { 



} 

Else { 



} 
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else if J false o\S lil s true o\S lil if v u^l=JI curl brackets Jl ^hu vjJUl Jlqjj 
true vjJg^l else if v u^l=JI curl brackets Jl ^ ,_sdJI expression Jl olS lil ^gJI 

c 

Jl qjj l _sJJI jl&ju U a>- 9J ojl&ju ,_s ol 5 lil cujljJI else if J false ol5 lil ojlqju 

. else v curl brackets 



.«^>L> Jjosii (Jjjjo clqjLjuiJI o\JbJI qjo qJL> i_sl ^9 ^t9jo ol5 juo 9J ^s^Else is opti- 



^LlQjoJI 9J \JjLo v_svjlS 2 j ciJLxx> I jS 9J Lol {} Jl %Jo\ Jo j-xjJ {JjlLQ if gjo 0J0I9 qJLoj> 9J 
^oJI X q aa 0 s ) LpJLs^g u^uuo 9J {} Jl jo j\J l^jL9g q^uJLo^ 1 ^ J^^iaj jgJgjoJIg jgJu JuJUl ^gjLfijo 

J 9 \Jl 




For: 




\J aac infinite loop «_sa 

guobjjJU restart JjcxcI ol 'Jlsuj main culpj jsv 9_>5L»joJI o\J for(;;) />Ijc»ajujI JuJoqj 



ahmad: 



goto ahmad; 



> 



^lil aj^]I cjj£j \A\ 3 1a ^ 
jI^aLuAj jjSjJ (j' oAJ^)j 
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system Jl o _vSbg main Al^J Lo is, jxz infinite loop Jl Lol jujc> ^ x > Jxx=*j oUulc 

. V. QQi^ ^JjlLO 

infinite loop Jl JlS^iAJ ^ >\ J 5^ 



While: 

while (exp) { 

} 



o^uoj A>L> Jjo^j ji juo false $J qjoUjJI JiLjj Jja a ; expression is true Jl Lo J$b 

for v while JIjujl^jI 

For (; exp ;){ } 

. AJl^j \J loop Lpjl ^istoj for (;;) <>sbu While (1) 

Do while: 



Do { 

} 



While (condition) 

bis true or false Jo^-doJI l _sJI jJqjj pj ^JsJI £ ojolg 6 ^jo guoU^JI juJuju p$su 

cuib 6jja lpl>lju ^sJUl statement Jl Jlqjj do J true gJ Jxxsj j*xx> false ob 

'ODD ft / a; [_/£ 

lASL&g 







Body of the program 



void main( ) 

{ 

Variable declaration 



Data direction 



Initial values 

while(i) 

l 




OulgJI v_OJ^S 2 J ! \Jgl 

MAIN Alb : Ljb 
Lp_cgjg L^jLoljujI olj^uoJI I_j-C o'ilcJ I ! bJb 

/>l input Jj 3> Lpjibejl iji>l bljJI : Ls^lj 

. output 

. ol^kSLoJU Ajljuul A/XaS £^>l ul Ju\J ! LuUU)L> 

Lo J$b oLicc l^jcs^juub infinite loop : LjloLo 

Jluo JLs2-mj guobjJls OjjIjJI i svS ^g^ogjo g^SLyoJI 
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. 6^g^rgx> power Jl Lo JgJo jIjjcxj-jjjL Ji&Juu Jj vJLqj g OJolg 6 jjo -lo-jJ-jj 

I/O ports 
Data direction 

. output d />! input d Jjcxsj pin Jl Ja ^j^g 

0 output 

1 input 

I C Jl Code < _s\9 jjoJI lAa colid dJi /x* jg 

TRISX=Value; 

X: - is the port name we want to control its pins [A, B, C, D, and E] 

VALUE it has one of two values [0,1] zero for make the pin output and one for 
making the pin input .The value may binary or hexadecimal or decimal 

TRISX=0bl01 10101; //Binary so we use Ob 

input d Jjcxszj PORTB pinO ol oL ao l-lag 

■ I id-fig output d Jxxai PORTB ^ lPin 

: jjoJI La /,jd^l cUS PORT Jl Jjulo PORT Jl Jj>Ijj c UjJ 2 ^> PIN t _sJLc J^Lijjl jglc gJ 




OUT PORTB J>Iju PIN3 jgL gls PORT Jl J>Iju PIN Jl jo3j gfi N 

! JL) jjoJI 

TRISB.f3 = 0; 

; c^bg^iLo 

.SMALL OR CAPITAL LETTER olouoJI o-* PORT gl TRIS ^\JI 



{ 45 } 
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Examples 



Make port B output 
Trisb = ObOQOOOOOO ; 



Make pins 1 , 3 , 5 in port B input 
Trisb =0b00101010 ; 



Make port C input 
TR/SC = Ob 11111111 ; 



Make pins 0 , 3 , 7 in port C output 
Trisb = ObOIIIOIIO ; 



a-ajUL 




I^JLc uiuuos input 9 J pin Jl Jnput ,>c pin JS ol default Jl 
input Jl \J high impedance gl float Lp_JLc 

/)Jlc Jja9\JI o ^>9 random 0 or 1 i _sJasn c^,L> l^Jlc <j*x>s OUT $J pin Jl 

. system Jl 6 olo^J cs^> 3$ ^.j ^9 default Jl ,_sdc ^IojlcJI 

PIN OUTPUT 

. 5V 9 I OV PIN Jl 



jS' j ^3 £3^ Je. PORTB jV* tiA U> 

Ja*J' J-- •-■ s i'.^j U JSi situ sluL y s . ij.Vil' 

> RP3 o*Jt J 1 U#3S tils. aJ ^Ult joJl ^ ^Ui jJa5 ti* 

1 ^ j <1 a1 ji 5 + ij Jijt L j j'. JasJi J-v --• 

. ~a-a j. 



y\ 

PORTB 



1 

W 



3 3 3 3 3 3 

S ^ ^ Kt H c 



1 


0 


0 


1 


1 


0 


1 


1 



! jjo\JI ^ /xjug 

PORTX = Value; 
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put 5 volt on all pins of port B 


put 0 volt on all pins of port C 


PORTB = Obllllllll ; 


PORTC = ObOOOOOOOO ; 


put 5 volt on pins 1 , 3 , 5 of port B 
And other pins are 0 volt 


put 5 volt on pins 0 , 2 , 4 of port C 
And other pins are 0 volt 


PORTB = ObOOl 01010 ; 


PORTC = ObOOOIOIOI ; 



<_50\JI ^cAJI 5V / OV Lol l^JLc &bl PORT Jl PINS ^ 6 jl>I 9 PIN j 9 lc *J 




PORTX .fN = 


Make the pin 3 on port b as input 


put 5 volt on pin 2 of port C 


TRISB. f3 = 1 ; 


PORTC. f2= 1; 


Make the pin 5 on port c as output 


Put 0 volt on pin 7 of port B 


TR/SC. f5 = 0 ; 


PORTB. f7=0 ; 



! gjjyuoJI INPUT JLaJuujI <UAj{5 



If (PORTB = Obllllllll) 

{ 

PORTC = ObOOOOOOOO ; 

} 

else 

{ 

PORTC = Obllllllll ; 
}... 



Receive values from microcontroller pins : 

I t sJq\J| fj-QJ JoJI 

iuJ l _SvjJI 9 INPUT Jl J0^*3 6cl jSU JOQSU 

lils Obllllllll QjOvjJUU l^jjlftj 9 />^UJI 
l _sOLc ObOOOOOOOO /x«iUI 6 ju^ />£&j LgijjUaju oj 15 
Obllllllll qJUl fi+sJ I el>L />9SU LpJuLki /J lil PORTC 

. Jq-O- 9 i _ 50 £j J 2 > 9 J JbuoS I ju3i 9 
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void main( ) 

{ 

unsigned char eng ; 
TRISA = ObOOOIIIII ; 
TRISB = 0 ; 

PORTB = 0 ; 
while(l) 

{ 

eng = PORTA ; 
portb = eng ; 

} 

} 



: cUiUI qjb>JaJ| 

v_sv3 OUTPUT ojl vjJLc PORTB uujjzxj 

6i\jsu ENG qs: lALcAJU yo^su.s ZERO AjIjuJI 
pj ENG ,_s\S I PORTA vjJLc ,jjo INPUT Jl 

. PORTB ^ 




AZ-EX 



48 



} 



Technical support Committee 



C f-Ua^Sfl 

UUsla j AjuIZA) f UaiSfl JiU- j 







Array size too large 


4 Q k ^ /\ \ | 


Bad file name format in include directive 


\ A j 


Case outside of switch 


switch case 


Compound statement missing { 




Conflicting type modifiers 




Could not find file 'filename' 




Declaration missing; 




Declaration syntax error 
Suspicious pointer conversion 




Declaration terminated incorrectly 




Default outside of switch 


switch £ Default 


Default value missing 




Division by zero 


A AJUd3 


do statement must have while 


while do 


do-while statement missing) 


) V^Alo- while 


do-while statement missing( 


)( Ig^Vndo- while 


do- while statement missing; 


; V^Alo- while 


Duplicate case 




expected) 


) ^ f *^r 


expected( 












expected} 


} C>“A -Of-j f 


expected} 




expected> 




Expression syntax 




For statement missing) 


) (JJ ja lg >^’n for 


For statement missing} 


( (J- j3 Ig.^Vn for 


For statement missing; 




Function call missing} 




function' cannot return a value' 




function' must be declared with no parameters' 


jlbajl j aJUI ^jLu jl L_L^J 


function' must be declared with one parameter' 


Jl^.1 j jIlJ jUj (jLu (Jl L_L^J 


function' must be declared with two parameters' 


jllAjU (jCu \ j (jLu jl L_L^J 


If statement missing) 


^ t g *■ aJUI 


If statement missing} 


) Qji j3 l g if 


Misplaced else 


^ l g x /ioV< if A Lcl^ 


Undefined symbol 




Unable to open include file ' ' 




Statement massing ; 


^3 * 4 \ i ^>1 Q 
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Chapter (J) 

Input & output 

device/ 




Input & output devices: 



INPUTS 



digital 
Ex Switch 



Active high 



Active low 



r Reset pull-up switch interfacing 




Vcc Vcc 

L h 






# 



\ 

analogue 
Ex temp sensor 




1) Digital input devices 
A) Push buttons 



: push button Jl 




: (active high switch) AqjjJoJI 
If pin is high button is pressed else button is released 
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+5V 



: (active low switch) cujLJI o&jjIJI 



rUL |i0 P — i 



►O Cm 



If pin is low button is pressed else button is released 

VCC Jl ul JloJL>l u\J QjJUI <Lqj>LJI />ljcajL»jjl 
jjj+ojo high pin Jl vjJLc J .^.9 JJs low uNhaj 

. reset 



2) Limit switch 



OjS>\ . «n 9 ,>C ^jU-^ _^j_»juuI_»jj\JI i_svJUI '-Sj 

oASjg switch Jl JjLqj fljJLc Ljuj\i ‘ ju lc qJL^ic 

Jl u^Su C*jj> cu 9 Jjjl u^jiLo ,_sJJI j9-xJI o:> ul O9SI 
JI9 (jjlsio CU9 Jjjl v^SjSlo vjJJI j9-)JI ^3 ^_sJUI Switch 

. ££Liu> jlgi^JI ^3 \j ^3 Switch 



Push button Jl cLLol^o JjoIsj 4j\s g^SLoJI ^3 Lot 

yy [unojjj 

oU push button Jl o-c ^JLiu limit switch Jl >oj 

J^LaJuJU Lo5 ^LlqjoJI 




3) Proximity switch 

£ 

i_Sb SenSOr J Jj&sii <LoJlQjoJI ^ j 3 <JjJUuj\LJ 1 P^daidl 

■ QjoLoI i‘sv_*jj 

; ulcgj OJuo Jc> 9 j 

• First type (inductive) 
metal JU UjUL^jU 
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Second type (capacitive) 
metal& non metal JL 0 jjcx+j 



high 24 v DC o$Sul> £_pJI ccol-xs cl>L> cu 9 9J 
low OV c»95L«j ccol-xs qj>L> 9J 

0J9S 24 JJ clamping JacI IJJ oJ^d 24 0J93 5 v_»» J^uuuj ^^ 5 L«joJI *. * lo 

juUL II \l$j IpJjli 



24vDC A 

_< T EXT > 



D1 

DIODE 



R1 



SIL-10003 

kTfextr> | i 



0SC1/CLMN 
OSC2/CLKDUT 

RA0/ANO 
RA1/AN1 

R A2/AN2/VR E F -/CV 
RA3/AN3A/REF+ 
RA4/T0CKTC1OUT 
R A5/AN4/S S/C20UT 

R( 

REQ/AN5/RD F 
RE1/AN6AA/R 
RE2/AN7/CS 



D1& D2 ol ojS sensor Jl qjo zero 9J 
zero volt pin JJ O.C Is off 

ol 9 sensor 24v Jl o* 9J Lol 

9 D1 is on 

^IjJI o\J 0J99 5 pin JJ v _ S sjls2j D 2 is off 
v 3>9 09^9 PIN JI9 VCC Jl 0^-1 S.c Jjclc 

. 0J9S 19=5-24 QJ09LSJ0JI £ 

i_jJLuj Jj>li ^1 0J9JLII 9J \JI cjjoj\l <J (JjOjo D2 bjJljJI j_5\S 

£ 

/>j\J ^9 jI^ g-iol gU>.& u^juo clamping 6jJb gj^LuoJI Jj>Iju ol 6b>lojoJI 

cJg9 5 JI9 cJgS 24 Jl {jjJ J^juuu oLujl C ^LogliLoJI §jJol 



. D2 

DIODE 

<TEXT> 



TTT? />\£ I^jucxjS i-Si cLogliijoJI 



rnm. 



lil 20mA jLi switch Jl o* v_so\J 1mA AogUjoJI ^ 9 J 

R= (24-5)/ 1 m A= 19KQ 
w jsUJI ijjj LoQj clog ^joJ I 0+^^ 
P = l A 2R = (lmA) A 2*19K=19mW 

UIs2jo ^UIsljuj Cjlg JOj Ogfxju Jjg_juuJI qjo L^^JOuju i^jvJLN 4jogLfijoJI 

JijuuJI Ijl^j OgSu OjjIjJI 
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4) Photocell 



AGE-TIMING 



Jig sensor Jl ^»jJI ^ object cus ol gJ 
Oa^qjo gJ high i_svJlS 2 j ^ * * Sk st » ; ^ ^jojuo cg^cJ I reflector 
Jl Ol lOW OgSu £_pJl9 cg^aJlobject 

. cIjjocJI Gcu 42 _»JjI SENSOR 



T 



ol proximity Jl o-^ photocell Jl 6 # jo 
ogi; sensor Jig object Jl Ot*j qiLuuuoJI 
^jvJLoJL qsLuuuoJI proximity Jl Lol jluoJL 
jc>gj oc L^aJI ol proximity Jl 6^ ^ 

Jls vl>Jb reflector Jl qZjojzs dust 

<_ 5 ol ojJug Jg.lalc high ^jviaszj sensor 

./jLkujlj reflector Jl uJ=ul 



: JSLooJI I Jl@j J-^gj 



























































24 


■ V 1 


DC 


□ 


\ 








































<TEXT- 




\ 






























































































































































rnu i uoizli 


_ 






























1 






:> 

:> 
















OUTPUT ^ 


r~\ 


















2 




V 

* 
















U 


















3 




t 




























































































SIL- 100-1 


]3 
































— 








KTExH 




















5) PIR sensor 
Passive infra red 



,uu _ 
XOTI7- 






C 

\Jg olSuoJI i _svS Jo- i _sv3 L^_»j c_9_>cl jJlQj i _ 5 \JU I JjjJoJI qjo 

1 Jlq> JizjOJuujg 49_>aJI £da_»jj < _sJLc OuJuo PIR Jl &Jogj cLl*j> \J 





































5 




RA3/AT 
R A4.'T L 
RAS/AT 




































6 






































7 












































































S 




RELl/AI 

RE1/AI 

RE2/AI 

MCLRy 




































9 






J 1 
































1 □ 










3 






























< 






2 
















. 




, 






1 








1 






o 




' lh 










O 












































PIF 






































[=:TEXtr:=H 























































































































































































































































































































cJg9 5 



v sensor Jl 

. JaiiS 



J5LaJI IJl^j J-ogjg 
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Multi-Level Dual PIR Lens 

Top View 



vjJLcI v_sv3 PIR Jl gjuogj 

/>9JLs2jo Q^uuj 

OSjSill ^lLlajuJI J gis 1 -SJUlC 

^Juo 6I9UJI ^LszjujVi (_|jjo ^09! j9 

£ £ 

^jJUl cl>LulW) Jl iJol jA9L9 

. 1^*3 .\-p-pjlo sensor Jl 




S/de V/'evv 





(For clarity, overlapping beams are not shown) 



I PIR 1 - Top Lens 
PIR 2 - Bottom Lens 



lens. 
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Digital Output devices 



outputs 

Outputs of the microcontroller is : - 

1. On logic high 

2. Off.. ...logic low 

3. Delay. certain time 

pin Jl .^Jlc 5v Jl g^joJU J$sl 0J9S 5 pin Jl 9J ^>\ oL so delay Jl 

. QjojJI Ch° OJuoJU 



1) Led: 



high led £,pJI 9JL9 20mA jLj Ipjuo pin Jl ol c«j> led v £>*JI >*^1 o^° 
LpJLc &uj led Jl ol led JJ data sheet Jl l uj9 9J L^is on/ low led is off 

5 Jl -v^=JI J+j 6 oj -oJUl &o A09UJO &^>9 j IjJ 1.2v cluxjS voltage drop L jfsu 

£ 

I _>j-ool u5Jx> 25 pin Jl 1 jjo £jL> jLj i _s\ J n9l t cLoglfioJI 6\sb Aoa3 1.2 JI 9 0 J 9 S 

R= (5-1.2)/25mA=152Q 

£ £ 

ol Jj 2 xaj$ Q152 v_sv^> pin Jl l _sOLc f>§j \J Cjusxj I^IjcslojuI ,j5uoj A 09UL0 Jsl 0I9 oi| 

£ £ 

pin Jl (j. o jLdJ Aoa3 (_$Sd^tdl <J\L^j(_iujI jojj \J «_svSU oLb o -1 ^ ^003 LajoJ I Ao^d o<j,Sj 

JuJUl J+S L^aJol IjJ />$\ 22OA09UL0JI ^39 -jwuJI i^^r^joJI IjJ 

330 ^3! 





% 

% 





330^31 

330 ^3 1 



% 

-D f 

O J 

■c 



jJ^ouulo cuJ JuJUl 9d» 9^5 L*joJI ^jjj9 c ul»j interface 6jJb l jijuo v _sJUI jl^^JI device Jl 
0S9JI ^ Ov / 5v Lol 9>5 L*joJI ^ 220v v device JsL*il ^Lc Ul 9J jUu 

JsLvil £to*o ^sJUl 220v JI9 9 > 5 LuJI ,>0 <^>jbJI 5v Jl o+> W* interface a^b Joxl b 
ojo l^ou LoJ interface Jl 6^b ^ j JsLcJ g^SJoJI qjo 5v Jl £^>1 UJ device Jl l^j 

. 220 v Jl J^9 j 5v L^ocj LoJ 220v Jl J^aj Ov 9>5JoJI 
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2) Interface relay: 




Jl 

jj£ 2 j£> jLj pin 

jLj _>jCU IoJUlC 

v_sJLoJI l _s\3 

jJ^jU 

magnetic 
Jl wave 
contact 
JL ^bJI 
switch 
JL 

,_svJLo30 relay Jl «^b v220 o^IjJI ^ 1^3 switch closed Jl o^SL JUJug relay 

LuCul^ _ r )JJJol 

12 cj JjlljuJu Ilq> LI ^j^-l £ tc 9 j J^xjuuu oLjuulc oJ^s 22 9 1 34 3 1 6 3 1 ci J99 12 
g^joJU pin Jl ,_sdc J^gl UJ ^hjoI l ^JLo 20 jLj ^>^91 ,_sJq 2 j 3>1 jjoJI relay 0J39 
qjo ojc>ljj3l yjst^o jLj base Jl jjjo Jj>ju bc547 q^uouo NPN <Lo 3 Lqjo 

relay Jl /J\L jjS I jlo collector Jl ^ ^9 9 > SuuoJI 

saturation Jl qJL> ,_sJI j3^u>il>JI J J ^^ J 9^>il > JI ^ jLj ^ pin high Jl 09 SJ LJ 
o^IjJU ,_sw5jl J^3^9 short circuit ^s. 6jLc collector JI9 emitter Jl ^ 035^9 
jjouq AsijJjuS 0J39 12 relay JJ J^u ^jJUJLg contact Jl v J<*y relay Jl ujlo ^3 ,Li 
Jl cJL>_)jo ,_sJI J jQjljuJ jJ I jjJ I 0L9 low £_pJI O9 SL IoJUlC , CUxxJUl j£iS3 QjjoJU I l _J\3 jLj 

Open High impedance o-c ojLc collector JI9 emitter Jl o+> 09^9 cutoff 

. cbjoJUl cs^j v-oJLoJ I ^ jLj jjoj \ls 6jj|jJU ^j^jI \J-9circuit 



off Jjtxd LoJ energy oy^u ujJLoJI o\J JUig 1N4007 relay Jl &i>l 
cd jc>I ol jy\J UJ cu3 jjoj LoJ j9^jjl>JI o$joj* Reverse current dLa 095^ 

O9SL ^>9 jIjJI uls On OjjIjJI 0953 LoJulC v _ 5 v-S 2 j_JqJ I ^ 09JI (_5\9 <3jl Cul*j> ^jIjJI 9 ^ Jj-Xj jLuuuo 
■ jQji—iuJjj I _^jJ i , <\9 _^jOJ J 9 ^>9 jIjJI 1 <\9 _>J0u3 C-jJLjuJ g^rl^l jLjJI CjqSj O^IjJI 1 cjlgj LoJulC 9 Off 

. lkQ 09 ^ ) jQjljuJ jj IjjJ I §JO ^JUI 4JO9LL0JI 
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Chapter (4) 
Project/ 




Small project 

§J0 JjoLzJI QaSLaS ^jSulO QS>lOjJ ^OLc c3j*2jJU Jj>JuCxS juSZj£> ^UO JjJ ^JjCXS2J ^O^QjljuJ 

djuJl jlSL*S<) ^UobjJ 



. ^LoljjjJ I 

. l-XSL&g ^Lub OJuoJ ^Lub OJuoJ led OsLob pj&$SL j guobjj Jjcxsj />$suljuj guobjjJI 6j$S 

bjS^ LosS ^3Laj\JI §jo v-Sjoi: ojub qJLJI qJL^^JI hardware Jl J+^JI «Jb> ^ 
juuluS^ I ^b^uuu^SJIg VCC Jl §jo 10k cLjjoc^Ij^o J qsl9 Lp^JLc pin 1 ol LqjLuj 

. 4MHZ 




D1 

1N4148 +5V 

J 



C2 

22pF 

Hh 



~r~ 

□ 

-X- 



XTAL 

20MHz 



C3 

22pF 



1 


J 

R1 

10K 1 

1 




n 2 


0 


lswi 3 




P 4 


0 


1 SPST 5 




6 




7 




r 8 




9 




+5V IQ 




T 11 




12 



U1 



_ 12 _ 



_14_ 



JL5_ 



Jt£_ 



_1Z_ 



JL8_ 



J£_ 



_2Q_ 



MCLR/VPP 


RB7/PGD 


RA0/AN0 


RB6/PGC 


RA1/AN1 


RB5 


RA2/AN2/VREF- 


RB4 


RA3/AN3/VREF+ 


RB3/PGM 


RA4/T0CK I/Cl OUT 


RB2 


R A5/AN 4/SS/C 2 OUT 


RBI 


RE0/RD/AN5 


RBO/INT 


RE1/WR/AN6 


VDD 


RE2/CS/AN7 


VSS 


VDD 


RD7/PSP7 


VSS 


RD6/PSP6 


OSC1/CLKI 


RD5/PSP5 


OSC2/CLKO 


RD4/PSP4 


RCO/T 1 0SO/T 1 CKI 


RC7/RX/DT 


RC1/T10SI/CCP2 


RC6/TS/CK 


RC2/CCP1 


RC5/SDO 


RC3/SCK/SCL 


RC4/SDI/SDA 


RD0/PSP0 


RD3/PSP3 


RD1/PSP1 


RD2/PSP2 



7 




PIC16F877A 



OUTPUT Jl 9 INPUT Jl ,09^ : \J 9 I 

JaaS J0I9 £jj> i_S_L»_C 
I v^JUcloJI QjoUjJI PjLS I Lib 



guob^jJI cuLSj />$su NEW PROJECT eLjuul j \sv 
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IT] rnikroC PRO for PIC v.4. 1.0,0 - G:\courses\micro c:\WORD\6_ small pnoject\PROJECT\FLASH PRGJECT.mcppi 
File Edit View Project Build Run Jools Help 

6ft- : 1024x7 

°| Q FLASH PROJECT.c 




EjUvoid mainO { 
trisb . fl=0; 

portb . fl=0; 

EjD for ( ; ; ) { 

portb . fl=l; 

delay_ras (1000) ; 

portb . fl_=0; 

delay ms (1000) ; 



//declaration RBI Is output 
//Initial condition RBI =0 LED IS OFF 
//INFINITE LOOF 
//put 5 volt on RBI LED IS OR 
// delay 1 second 
//put 0 volt on RBI LED IS OFF 
// delay 1 second 



Jauu ; _J I ! ji jA Jidi 

" BUILD 

Ji j ■ c 1 -' J - -*~* dull 

HEX 



(OH Messages III Quick Converter 

I I k/I Frrnrc: 1 4 / 1 UHarninnc 



1 4/ 1 Hintc 



JSLjJuJU Lc >S cJLujj 3 /xj 9 vlsxJoL> Jijuuu cgLS pj -xiiJ 



□ mikroC PRO for PIC v.4. 1.0.0 - G:\courses\micra c\WORD\6_ small project\PROJECT\FLASH PROJECT.mcppi 



File Edit View Project Build Run Tools Help 

& e? qS ! □ D1& i%*» It l*lfc -■(43'! 1024k7G8 

Q FLASH PROJECT.c 



EjU void main ( ) { 
trisb . fl=C ; 

portb . fl=0; 

^ for ( ; ; ){ 

portb . fl=l; 

-delay_ms (1000) ; 

portb . fl=0; 

delay_ms (1000) ; 

} 



// declaration RBI is output 
//initial condition RB1=0 LED IS OFF 
//INFINITE LOOF 
//put 5 volt on RBI LED IS OF* 

// delay 1 second 
//put 0 volt on RBI LED IS OFF 
// delay 1 second 






rrr 






EH) Messages 


B Quick Converter 






j 0 Errors 


0 Warnings 


0 Hints 




Line 


Message No. 




Message Text 



126 

122 



All files Preprocessed in 62 ms 
Compilation Started 



315 

402 

424 

102 



Invalid expression 
i expected, but " found 
y expected " found 

Finished (with errors): 01 lAiii: >T lYOY 



lArrinnvt n :..t\ nnnir^ — nr 
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v_Svj\J } yjC & b ulS cul JcsiiS c5>>l 6jx> i^SJI i^SUI \jx>$ UaiJI vjJLc Jag.^a.i U /x9 

. MAIN (jJLigS Lajlg FOR (jjjgij J-^91 ^U^jo 

c 

> J5LjuJI I Jl£j 1 svjLpjJI ^ob^l G 9 SLJ qJLuj^l o v <?> jjpJcu ■ ■ 1 1 lo^JI asj 



□ rniknoC PRO for PIC v.4.1.0.0 - G:\courses\micro c\W0RD\6_ small pnojedt\PROJECT\FLASH PROJECT.mcppi 
File Edit View Project Build Run Jools Help 

^ ^ ^ I & ; i_D 9 L "i e 

FLASH PROJECT.c 



s 



10 



EjJ void main() { 

! trisb . fl=0; 

jportb . f 1 = 0 ; 

S ! for ( ; ; >{ 

portb ■ fl=l ; 

delay_iii3 (1000) , 

portb . fl=0; 

delay_ius (1000) ; 

i 



IS 



//declaration RBI la output 
//Initial condition RBI =0 LED IS 
//INFINITE LOCI 
//put 5 volt on RBI LED IS OF 
// delay 1 second 
//put 0 volt on RBI LED IS OFF 
// delay 1 second 



« 1 


rrr 




15551 Messages 


S Quick Converter 




0 Errors 


0 Warnings 


0 Hints 


Line 


Message No. 


Message Text 


0 


1144 


Used RAM (bytes): 3 (1%) Free RAM (bytes): 349 (99 


0 


1144 




0 


125 


VProject Linked SuccessftjUfe'* 


0 


128 


Linked in' 3T2Tns ' 


0 


129 


Project 'FLASH PROJECT. mcppi 1 completed: 546 ms 


0 


103 


Finished successfully: 01 1A:£A:1 g cTOY u-in 



<X lo~>\l x nS ^jjlLO !jL^ fejjuuJ flSShlPIQ lJI ^JjO j JuJUl ^_jvQ lo ^3 jQ * * ^ 

qj j 9 qjj \^uu j ^^5^0 ku$ jQJJj -JlJJ I rJO I jJl 9 I oLajulC delay Jjcxd jglc 

ojiSug L&jgLc bl csvJUl ojjLoJI gj^LucxJI Jj>j ^.jvJLc jjojljuuuo delay /x-*jjb function 

. ^_$\Q 1 oiiiujg jgJuu ^3^9 JlJJI ^9-juuI jA 9 l 

9j^LuoJU cujUI o\Lu^gJI ol /xJLsdl gx> ^juuugjj gu>bjj ^jOLc 6 jjIaJU simulation Jjcxsj />9-qj 

cdJl U^b /xJL^u ,_J *?* Qjolj^jJIg (_jjUUg^jJI i_Sv 9 l^SZ^g Jo__)jLjuUU \J o\Lcl ^jOouJ^JU 4jog_*jj_^joJ Ig 
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Explain of proteus program 



high led e^iJI 20mA Lj^j jLi Ipjuo pin Jl ol led v £>^JI j ^> I o^°uo 
L^JLc &iuj led Jl ol led JJ data sheet Jl L u^s lo^is on/ low led is off 

5 Jl o+i -*^<JI J?>9 -oUl &o A 09 UJO ^> 9 j IjJ 1.2v cujo^s voltage drop Lj>qj 

£ 

; i _ 5 ^ x-hoI u5Jx> 25 pin Jl 1 jjo gjL> ^Lj i _s\ J n 9 l 1 AJ 09 UL 0 JI 6jj& qj&j3 1.2 JI 9 0 J 9 S 



R= (5-1.2)/25mA=152Q 



Ol JjJofljg Q152 pin Jl ,_sJx: jj$j \J CjuSxj I^IjcOOjuI ^>Suoj A 09 LQJO Jsl 0 I 9 oi| 

£ £ 

pin Jl iJjo jLyi-U ^Qul9 joJj \J \*s ^> J JJ i> ^jjo jjS I ^Lo^I^joJI Ojy^S ljqSu 



JlJUI Jjl 9 IjJ />gl 220 cLx>9UjoJI Jjg-juuJI ^ 9 ^> 9 xJI I Jj 




,, 





OSC1/CLKIN 

OSC2/CLKOUT 



RAO/ANO 
RA1/AN1 

R A2/AN2)VREF -/C VREF 
RA3/AN3/VREF+ 

RA4/T0CKJC1OUT 
RA5/AN4/SSC20UT 

RCCWTioso/riCKi 
RC1 /T1 OSWCCP2 



RBOdNT 

RBI 

RB2 

RB3)PGM 

RB4 

RB5 

RB6/PGC 

RB7)PGD 



REQ/AN5)RB 

RE1/AN6/WR 

RE2/AN7/CS 



MCLRA/pp/THV 



RC2/CCP1 

RC3/SCK/SCL 

RC4/SDI/SDA 

RC5/SDO 

RC6/TX/CK 

RC7JRX)DT 

RD0/PSP0 

RD1/PSP1 

RD2)PSP2 

RD3)PSP3 

RD4)PSP4 

RD5/PSP5 

RD6)PSP6 

RD7)PSP7 



PIC1 6F877A 



fTEXt> 
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D' 


1 
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oon 
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void ma in ( } { 

trisb=ObQQGGGOQG; 
portb=0; 
for [;;){ 



//porth Is output 
Z/lnltlaly all leds off 
//Infinite loop 
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p o r tb=~p o r tb ; 
delay_ms [1000> ; 



// Initially all leds off after 2 sec change state 
//remain output Is 5v on pin 7&5&2&1 for 1 sec 
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El void main ( ) { 

tRISD= 0 ; 
portd= 0 ; 

I? for ( ; ; > { 

PORTD^QbQQOOllll; 
delay_m 3 ( 1000 ) ; 

PORT D= 0 t 11110000 ; 
delay_m 3 ( 1000 ) ; 

i 

i 
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^I^JI £$>-UjU0JI 

: ^9 jjjuuoJI 6 j£s 

. JoszlJI />JlC JlLC (bclsiJolg ^LlqjoJI ^J_C JoslzJI JlLC bO ^jvJLc led Jl Jj^-uuu 

■ 5-jobjjJ I 

y (So§) ' l-V-Q^ C L*3 Qj\j£<) Ju Jl> ^SjuuLlq cLuojlj />$SU 

r \ jB/ r^ \ . r° y 

lil cul vjo isioj ACTIVE LOW J-£>9 jo ^UiuJI Jj>o cul vjJLc ^LlqjoJI v_9^sj ^g^jjuoJI Ijl^ ^svS 

. 5v Joyaybo pJ ulg Ov 9 _j 5 LjoJI pin J J-^u9 Jo^aZbo olS 
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void mainn { 
trisc . f 0=0; 
trisb . f 0=1; 
portc . f 0=0; 
for ( ; ; ) { 

if (portb . f 0=0) { 
portc . f 0=1; 



//RCO IS OUTPUT 

// RBO IS INPUT 

//LED IS OFF INITIAL! 1 

//INFINITE LOOP 

// IF SWI TCH IS PRESSED 

//LED IS ON 



> 

I if (portb . f 0==1 } { //IF SEITCH I SNOT PRESSED 

portc . f 0=0; //LED IS OFP 

\ 

20 } 

} 




ol ^Jslo zero = Jj>jJI ulS lils ^UjoJU == if jjo\JI /dIjc^lLajuI /xj IjLgJg 

. JuJUl c^jv^JoJu Jo9^ao y+L* ^LlqjoJI ul5 l^lg JlJUI ^jOLc cJg9 5 £>> gUolS ^LgjcxJI 

; OjjIjJI Juy^gJ 
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^jjuuobJI £3 ^jujuJI 

n ! ^ 2 juuLloJ I 6_^5 l 9 

Jl ^jd£. lasLijI LoJ JoiiS JlJUI j$u Jg\JI push button Jl v _ S sJLc: )asLo I LoJ gjobjj L 
jJUI j^ju clJLJI push button Jl ^lc. iis^l LoJ .k is <tjUI jJUI ^Ul push button 

. Lszjo QjjliJIg l _sJ9\JI 

! guobjJI 



/tfZICSV 
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I Ej3 // buttons are connected to RBG, RBI, AND RB2 
//LEDS ARE CONNECTED TO RCO AND RC1 

1^1 void main ( ) { 

tRI3B=255; //PORTS INPUT 



//PORTC OUTPUT 
//Initially leds oft 
//Infinite loop 
//IF BUTTON 1 IS PRESSED 
//LED 1 OS 
//LED 2 OFT 

//IF BUTTON 2 IS PRESSED 
//LED 2 OS 

//LED 1 OFF 

//IF BUTTON 3 IS PRESSED 

// BOTH LEDS OS 




0 ) { 



0SC1/CLKIN 


RB04NT 


0SC2/CLK0UT 


RBI 




RB2 


RAO/ANO 


RB3/PGM 


RA1/AN1 


RB4 


R A2/AN2/VREF -/C VREF RB5 


RA3/AN3/VREF+ 


RB6/PGC 


RA4/T0CKI/C1 OUT 
RA5/AN4/SSC20UT 


RB7/PGD 


RCO/TIOSO/TICKI 


RE0/AN5/RD RC1 /T1 0SI/CCP2 


RE1/AN6/WR 


RC2/CCP1 


RE2/AN7/CS 


RC3/SCK/SCL 

RC4/SDiySDA 


MCLR/Vpp/THV 


RC5/SD0 

RC6/TX/CK 




RC7 iRX/DT 




RDOyPSPO 
RD1 jPSPI 
RD2jPSP2 
RD3/PSP3 
RD4/PSP4 
RD5/PSP5 
RD6/PSP6 
RD7/PSP7 
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Lo Jgl JlJJI ^sv^kug Push button Jl < _s\JLc JosLbl lo J9I OJ0I9 Jl«J guobjj Jjtxcl jglc 

???? l _sob push button Jl £ k^>\ 
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■ Quobjjj I 



JlJU clJ|juj\II cJbJIg ^>sJI 9J3i C 9 Jj>jJI 9& PORTB \Jgl guob_>JI { _s 3 jZJu big 

Oi /AiSUI (jjoSLsdlg v _s\^ku 6 j9juo 9J JlJUI cJL> jjSu push button Jl £ cJaa^ol LoJ <LLaJax> 

Oi igSJI 6j9^> v_svS c Ljoj>jj I ,j5uOuo 



void main ( ) { 

tRISB=255; 

tRI5C=0; 

fc0_bit=0; 

for ( ; ; ) { 

if (rb0_bit=O) { 

tcO_bit=! rcO_bit; 

\ 

} 



Lo J *9 I i o k .» g^JLuoJI i < ^JlS 2 j U SeC ■ <nS jjo\JI g^SioJ I ol O1S9J i ^cISLajUuo ■ svS (_^juu 

J^JI c_Jo Qj9_»Jj >>bu 9_>5 L*joJI ol ^LjOtxxS push button Jl £ (^^jo OJul JjjJuj I 

ojul user Jl v_svj\J <Oujy95 jjjuuo i_Si o^SLoJI ijjju delay Jja£l v_sol 09 5 b 

^gSUI I \J \Jg ojul JLi user Jl check Jjosj loop JacI 1 I 1 s vj bJ I 1 UJ I 1 ^ vjLo I 
^ j 9^I J^9l push button Jl £ .LicUo /oc^uuuoJI Lo J^> While (RB 0 == 0 ){} 

. JuJUl qJL> jjjoSLcI OJul Jjjuuu Lo J9I <Aj>L>- Jjogj Lo ,jjo loop 

: IJJ^ ^SUI 

] void main ( ) { 





ktg^a,i,L> odjj>l ols qJLc Jqsl 2>I LoJ mechanical button ^sl ol L^lg^ ciob gJ^uuo ^3 
l _sOLc bounce Jl joj>jjuj 9 _>i*joJI bounce Jjogjjg v_svjb jslliujj Lo jcJ co 9 _juj jjjsujj Jj 
oiooo osgJi bl 10 m sec ,>c ju >0 ji juo bounce JJ o-oJI press qjo I^jI 

Jjosjj button Jl 0 ^ jjslu aJI l jjojJI ojul J-^juoj v _9^JLj3i yo AisOujuoJ I Lo _>ac 9 delay JacI 

. ojj>jo delay £^>l o_x 5 oLjulc gJLbuj 9^9 9^9 bounce 

( B jdUug s >JI OiJ (jjuugS Og^/g J °‘ (Jjjl» 9 j_<J( i <J-C delay ij-Q (?J-objJI oJLsz-ijj 9 ! Id ^ J 

. mechanical bouncing JJ simulate Jjo^j ,>uo 
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^sJLc noise Jl juujJuj s^SL^oJI noisy environment ^ o^jIjJI 0^59 $J L^l qlS^iuo ^9 
ojo J9I cdLTs 6 jj 3 j&hjj noise Jl key press Jl o-c noise Jl 3 ^\ />jd press Ipjl 
ojlc 9J 01 ^jvJlszj jJUI qJ0> vJ^I rb0==0 9J $J 10m sec 0 j ^ ^^1 k _^jsv. 10m sec 
9J v-99-ajuu^> cujb v_sJjo 10 j press Ipjl v_sJLc l&j^uud g^SOxJIg oJo^moI Lo j+c qx> noise 
jjo\JI Jlqjj 9 press I^jI ^jsi+a> low UUJ $J _>o\JI Jab noise ^s:> ,_svJlsj high ^_svqJ 

jlJJI qJL> ijjj£lS2j$ 
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JlS2J ^JVjL^jJI ^SJI 
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JT 
OUT 

RC0/T1 OSOfTI OKI 

rci m osia:cp2 

RC2/CCP1 

RC3/SCK/SCL 

RC4/SDI/SDA 

RC5/SDO 

rc6/txa:k 

RC7yRXyDT 

RDOPSPO 
RD1 PSP1 
RD2PSP2 
RD3PSP3 
RD4PSP4 
RD5PSP5 
RD6PSP6 
RD7PSP7 
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] void main ( ) { 

TRI5B=2 55 ; 

TRISC=0; 
rc0_bit=0; 

]|f or ( ; ; ) { 

] i f (rb0_bit=:<) { 

delay_ms ( 10 ) ; 

]j if ( rbu_bit==0 ) { 

rcO_bit= ! rcO_bit ; 
whi le ( EffiO_bit==0 ) { > 
delay_ms (10); 

} 

> 

> 

} 
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gjLuuJl £g < p rt joJI 

! I 6/3 



LoJ QjjoJUIs HIGH l _sviasjg (Jjjlsj PIR Jl Q 3 jSi Jl Jj>Ju LoJulC PIR 

SWITCH l _svJLc JaaJgu QjoJltJI y _$3 ^pJ 9 JbJI {J n>ujjJ\ Jjl 9 J ^.oJqj iladJI [ yx>LjjjJ\ 
ulS <Ajl SWITCH JJ cUL> jj>l u\l < _s^aJox> 09^0 J 9 JI J ->^9 ciSj^JI qjo £_>> 9 J 9 jgjJI v_S'JJ-Ioj 
£9100 J 9 JI u^SL*^ vjvjb o 3 js]\ Jj>Ju LoJ £ 9^00 J 9 JI 9 ct 9 >sJI ,jjo £jt> ulS 9 J lol v _sviLu> 

! guolijjJI 

qJb> uslunsigned char x=0 qj ,_sdc UJ qJ qJL> \bsusv. register bl j$Lc 

. cbjoJUl 9^9 j^lg £jj> ^julC 9 switch JI9 PIR sensor Jl Jj>^ 2 «_sjulc ccJIjojJI 




□ void main (}{ 
imsigned char x=0; 

tRISB=0blllll011; 

^B2_bit=0; 

□ for ( ; ; > { 

□ if ( RBl_bit==0 ) { // BUTTON 15 PRESSED 

&elay_ms (10); 

□ if (RBl_bit=Q) { 
k= ■ x; 



//declare variable x 

//rh2 Is output and other pins are Input 

// <- i £h t ■! tf 4 i a i ! ij t / J-L /Vf 4-JL^Jf 

//Infinite l o op 



Vhi le ( RE l b i t=0 ) { > 
delay_ms (10) ; 

i 

$ 



i 

\ 



□ if ( {RBO bit=l) ££ (x=0) ) { // button not pressed & someone enter the room 

$tB2_bit=l; //LAMP IS Oh 

■ \ 

□ klse { 
ftB2_bit=0; 

■ i 

■ i 



} 



oJo^l u\J IF qJb> l C)a. 1 cU 0 ) \j£l>LjujS\ <)J ^ \Jg ^uJLjuJ ^LoljjjJI jJji) v 3 ()_ajUU 

£>> 9 J <ijjoJUl 9 *idl Juu\JI Ip-COvjiU Uj-b X =0 9 o 3 js]\ u ^x>uli Jl qjj 9 ^x> 

fjjuSstiS) x 0 L 9 ^LlqjoJI £ u-ub 9 J 9 j 9 J 6 Ld» cuoJUl 9 J v_svibj Qj-oJUIg else qJl> 
btaJo 9 J ,_s^ 2 -bjiJLd> QjjoJUI vjJUUg X =1 u\J U*j uo if bjlu IpJLSg J 0 I 9 £ 1+^9 lp_Jt> 

t n q ~ a * » ; i 3 > if i svJLJIjq zero d-v^-^s LpjJL> x b Ojjo switch Jl i_sJLc 

LpJj>i 9 J cbjoJJI 03 _>sJI ,jjo £>> 9 J v_Jo j^b QjjoJJIs X =0 9 Q 3 j^Jb kj ^c»lj 1 x]\ 

j9 * * ^ cCjoJJ I »_svj b 

£}ju£u$ ^jjjSstLib X ul9 Switch Jl l _sJLc kst^> 9J L^JLc IpjjLuj 9^ oJL> y>\ iSj 
v_SvS X =1 v$$JJb vjvjb lpJb>0 OJ £ Aszjg QS^sJI qjo gjj> 9J l _s\Abu£) CU0JJI9 X =1 

. cu>L^tjo bl ewb^JI 6 _x 5 b 9 jg ■ ■ cuoJJIs jSqJjo ^>.ajuo ^ « b_j * » 1 II Jo-ls j I 

( - } 
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I OjjIjJI 



^switch v PIR JJ simulate Jjcxaj o^° u^ 9 >> «-s^c ^uoljj-JI lia* .^Jaj Ujulc 
. £_p>- lil GROUND 6jx>$ J>:> clS lil VCC 6_>o v_sviasj SW-SPDT 



RBO/INT 
RBI 
RB2 
RB3/PGM 
RB4 
RB5 
RB6/PGC 
RB7/PGD 

10S0/T1CKI 
riOSI/CCP2 
RC2/CCP1 
C3/SCK/SCL 
IC4/SDI/SDA 
RC5/SDO 
RC6/TX7CK 
RC7/RX/DT 

RDO/PSPO 

RD1/PSP1 

RD2/PSP2 

RD3/PSP3 
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: 6jS3 

(oonPA e _ C. 

( JoiiS oIjlJ 8)'^IjlJUI /sIjckjLjjjIj L 09J9 1 binary Jjlc 



JU 255 ^sllillllllll o\J dJi 9 255_0 o* i*JI oIjJ 8 ^ O9I0JI *Lv«JI 

. decimal 



00000000 

00000001 

00000010 

00000011 

00000100 



! guolijjJI 

. ifjSUI lift (US CULS9 Ju Jc> ^9 jjJuuo cLuuuIj /y$A) 

: o$Sj binary JU isdl 



11111111 
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portb=0b00000001; portb=l; l^lg portb=ObOOOOOOOO; portb=0 ^o\JI 

. IaSLq >9 






El void main ( ) {| 
TRISE=0; 

PORTB=0 ; 
delay ms (1000) ; 




//portJh output 

//leds off Initially 
//delay to see zero count 



for i 



{ 



//I n finite 1 oop 
PORTB++; //Increment by one 



delay_ms (1000) ; 

> 



// delay 1 sec 





/ 
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0SC1/CLHN RB0.1NT 

□ SC2/CLKDUT RBI 

RB2 

RA0/AN0 RB3/PGM 

RA1/AN1 RB4 

RA2/AN2/VREF-/CVREF RB5 

RA3/AN3A/REF+ RB6)PGC 

RA4/T0 C hid OUT RB7rf=GD 

RA5/AN4/SSC20UT 

Rco/TioscyricK] 
RE0/AH&RD RC1/T1GSITCCP2 

RE1/AH&WR RC2/CCP1 

RE2/AH7/CS RC3/SCI4SCL 

RC4/SDVSDA 
MCLR/Vpp/THV RC5/SD0 

RC6/TXCK 
RC7/RX^DT 

RDO/PSPO 

RD1/PSP1 

RD2/PSP2 

RD3/PSP3 

RD4/PSP4 

RD5/PSP5 

RD6/PSP6 

RD7/PSP7 
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■ 




23 




































































■ ■ ■ 


' 




































































_ 


























































































































19 




































































































































■ 


20 










































































21 








































































22 

27 

29 






























































































































































































































































30 
















































































































































Dlf^ftrOTTA 
















1 


I 






































1 













AZ-EX 



{ 79 > 



Technical support Committee 



gyujUl £9 ^ vjuoJ S 

I ^3^-*^*-^ I 6_^5is 

£ 

l _sJLc i_s_>=>-l 6 jjo LJoad? lil /xj BO o+szjo jJ dswij CO v J-^>9 joJI switch Jl ,_sJLc .kaadJI julc 
jlszj LiaaJo lils oIjJ 8 Jl ol vjJI liSL&g qJb i-SjJIg led Jl iJid) switch Jl 

lauxpr ds^-^J uiju9-*jijJI vjJLc dJUi 



^Ic- SA^.1 j 0 y* JaXjJall 1x2 

^jyil J qjgjl y q * ^ ^ If- ^aXjk^ail ^ 1 
b j* 





/ 



&>bjJ\ i_sv3 jjSjuJ\ QJijjio 



jJUl ^ 5 VjuQJ \j /A switch Jl i^JvJLc Cjc1q.^a/Q <Jj3> jju^U OIjuULC if c JjO^' V a juUUl& 

£ £ 

! IpJL i_s\jJ I JuJUl i <\*cu . •■ - rJ «_S^>I 6 jx> Switch Jl i_sxJLc v. * Iqs?mO i_svjI ^scjS tjti 

Jl v _svlc iaadJI pj J^» (.sJgJI JjMju q+ib if qJLoj> i_?S j^SLaJI ^>louoJI ,jjo 

m .\iS& ^Dl cubs qSjoj ^jJUbg \J p\ Ojub 6jjo switch 

/ M\ ' Y. ) ' 

if (portc . f 0 = 0 ) { 




'a □□ 

iQonl 

&W/ 




portb . f 0 = 1 ; 
dela^ T _ni3 (1000) ; 
if (portc. f 0 = 0 ) { 
potb . f 1 = 1 ; 

> 

]- 



c 

cujb j]ouj pj BO juJI d^-^y-^ ksiSG lils \J p\ ^LojoJI l _sJLc ksio jjuJ>La-juJ JLuJ I .jJULs 

£ 

ds^Qj q+ib Ojjo cuJLc iasidaJI pj Iil9 \J p\ q*jb Ojjo SWITCH Jl ^_sJLc iaadJI pj Jji> 

£ 

bl p$3 1 L 0 JLLC 9 6lszj v-SjJI l _sJI pj dlszj i_SjJI jjo\JI v_svJ I Jjijju JoaJaJI /xij /J lil B1 JlJJI 
J^JI qjl sJo ... l^rb^o bl ^sJUl ^ jJ ds^^y-^ SWITCH Jl ^ WJb 

q^jb 6jjo Switch Jl < _sJ-C Jo&d)l Lo JcJ I_£j3 v_aJb loop <_ 50 l J^JI 

While (rcO_bit= =!){}; 
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Joc^ojo (Jjuuo Switch Jl Lo J9J0 loop Jl v-oJL J-iaflJ 

: J5L*iJI IJl^j i^SUI Q+-2U.5 



P void niain ( ) { 

trisb= 0 ; 





PI if (rc 0 _bit= 0 ) { 
deLay_nis £10) ; 
if (rcO_bit= 0 ) { 
portb . fO=l; 
while (rc 0 _bit= 0 ) { } ; 
delay_m3 (10) ; 
while (rcO bit==l ) { ]- ; 



//portJb Is output 
//parte Is Input 
//all leds off Initially 
//Inflnl te 1 a op 

//If switch Is pressed 



//ler 1 Is on 



0 



if (rc 0 _bit= 0 ) { 
delay_m3 (10) ; 
if (rc. 0 _bit= 0 > { 
portb . fl=l; 
while (rc 0 _bit= 0 ) { } ; 
delay_ni3 ( 10 } ; 
while (rcO bit==l){}; 



if (rcO_bit==Q) { 
delay_ni3 (10) ; 
if (rc0_bit==0) { 
portb . f 2=1; 
while (rc0_bit==C ) { } ; 
delay_ni3 (10) ; 
while (rc0_bit==l) { } ; 

} 

} 

if (rc0_bit==0) { 
delay_riis (10 ) ; 
if (rc0_bit==0) { 
portb . f 3=1; 
while (rc0_bit==C) { 1 ; 
delay_ni3 (10); 
wh i le (re 0_b i t== 1 ) { } j 

} 

} 



//If switch Is pressed 



//ler 2 Is oj] 




//If switch Is pressed 



//ler 3 Is an 




//If switch Is pressed 



//ler 4 Is an 
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delay_iri3 (10) ; 
if (rc0_bit==0) { 
portb . f 4=1; 



//ler 5 Is an 



while (rc0_bit=0) {}; 
dela^_m3 (10) ; 
while (rc0_bit==l) I } ; 

|> 

|> 

| if (rc0_bit==0) { //l f switch Is pressed. 

delay_m3 (10) ; 
i if (rc0_bit==0) { 

! portb. f 5=1; //ler 6 Is an 

while (rc0_bit==0) { > ; 
delay_ni3 (10) ; 
while (rc0_bit==l) { } ; 

|> 

!> 

! if (rc0_bit==0) { //if 7 switch Is pressed 

\ delay_m3 (10) ; 
if (rc0_bit=0) I 

i portb . f 6=1 ; //ler 7 Is an 

while (rc0_bit==0) { } ; 
dela]f_ni3 (10) ; 

while (rcO_bit==l) I } ; 

■|} 

-!> 

3: if (rc0_bit==0) I //if 7 switch Is pressed 

\ delay_ni3 (10) ; 

3 if ( rc0_bit==0) I 

i portb . f 7=1 ; //ler Is an 

wh i le (rc 0_b i t==0 ) { } ; 
delay_nis (10) ; 
while (rcO b i t== !){]-; 



-j> 

-|> 

3! if (rcO bit==0) { 



//l f switch Is pressed 




j delay_m3 (10) ; 

3| if (rcO bit==0) I 



portb=0; 

while (rc0_bit==0) {} ; 
dela^ ms (10) ; 



//lers Is off 



while (rc0_bit==i) I } ; 

-|> 

-j} 

-|> 

- } 




bl ^ a lo qjJbJI JuUI JlLC ^jjo ^JjKjLajuu I Juj QbSuOuOsS ^uob^l JlqJu Ijujg Switch <JI ^ Jqs2j^I Lo 
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Ijujg ^LqjoJI £ .haJol lo JcJ v9-l i_S^ v-dj JjJosj CjuJ>u £u>b_>JI J9I K _?S loop Jl &k>\ 

. ^jJgJI led Jl JS- jj 

i_SVJ LjjJjJ I icJJ I ^wxJ 



void main ( ) { 

trisb= 0 ; 

t r i 3 c =2 5 5 ; 

portb=Q; 

for (; ; ) { 




//partJb Is output 
//parte Is Input 
//all leds off izzi tis_Z_Zy 
//I nfl nl t e 1 a op 



if (rc 0 _bit=O){ 
delay_ms ( 10 ) ; 
if (rcO_bit=Q) { 
portb .f 0 =l; 
whi le (rc 0 _b i t== 0 ) { } ; 
delay_ms ( 10 ) ; 
while (rc 0 _bit==l) { } ; 

} 

> 



//If switch Is pressed 



//ler 1 Is an 



if (rc 0 _bit= 0 ) { 
delay_ms ( 10 ) ; 
if (rc 0 _bit= 0 ) { 
portb . fi=l; 
whi le ( r c 0 _b i t== 0 ) { } ; 

delay_ni3 (10); 
while (rcO_bit==i) { } ; 

> 

} 

if (rcO_bit==Q) { 
delay_ras (10); 
if (rc0_bit==Q) { 
portb . f 2=1; 
while (rc0_bit=0 ) { } ; 
delay_ms (10) ; 
while (rc0_bit==l) { } ; 

} 

> 

if (rc0_bit==0) { 
delay_ni3 (10) ; 
if (rc0_bit==0) { 
portb . f 3=1; 
whi l e ( r c 0_b i t= 0 } { } ; 
delay_ni3 (10); 
while (rc0_bit==l) { } ; 

} 

> 



//If swl ten Is pressed 



//ler 2 Is an 



//If switch Is pressed 



//ler 3 Is an 




//If switch Is pressed 



//ler £ Is an 
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//ler 5 is an 



delay_m3 (10) ; 
if (rc0_bit==0) { 
portb . f 4=1; 
whi le (re 0_b i t=0 ) { } ; 
delay_in3 (10) ; 
wh i la (re 0_b i t== 1 > { } ; 

> 

} 

if (rc0_bit==0) { 
delay_ms (10); 
if (rc0_bit==0) { 
portb . f 5=1; 
whi le ( r c 0_b i t= 0 ) { } ; 
delay_iKi3 (10); 
whi le [rc 0_b i t == 1 ) { } ; 

> 

> 




if (rc0_bit==0) { 

delay_m3 (10) ; 

if (rc0_bit==0) { 

portb . f 6=1; 

whi le (rc 0_b i t == 0 } { } ; 

delay_m3 (10); 

I i 

whi 1 e ( r c 0_b i t==l ) { } ; 

> 

> 

if (rc0_bit==0) { 
delay_m3 (10) ; 
if (rc0_bit==0) { 
portb . f 7=1; 
whi le ( r c 0_b i t=0 ) { } ; 
delay_ni3 (10) ; 
whi le ( r c0_bit==l > { } ; 

} 

> 



3 

3 



if (rc 0_b i t= 0 ) { 
delay_m3 (10) ; 
if (rc0_bit==0) { 
portb=0; 

while (rc0_bit==0) { } ; 
delay_m3 (10) ; 
while (rcO bit=l>{>; 



■|> 
■|} 
■|} 
- > 



//iJf switch is pressea 
//ler € is an 

//if switch is pressed 
//ler 7 is an 

# I I 

//if switch is pressed 
//ler 8 is an 

//if switch is pressed 
//lers is off 
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! 6jj IjJI J 




juuil&JI £3 ^juJUoJI 

jjjulAJu />9-Qj ^uo Li^ Jjcxsli /)9iLiLJuj 

3 J 
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LO 




0 



//declare varl a. hi e x and Initially Is sera 
//rcO Is Input 
//porth Is output 
//lads qjFjF Initially 
//Inf ini t e _Z a op 

//switch Is pressed 



0 



void main ( ) { 

char x=0 ; 
trisc . f 0=1; 
trisb=0; 
portb=0; 
while (1) { 
if (portc . fQ=0) { 
delating (10) ; 

if (portc .f0==0) { 
x — ; 

while (portc .f0==0) { } ; 

3- 

3- 

i f ( x=0 ) p o r tb= 0 ; 
if (x=l) portb=0b00000001; 
if (x==2) portb=0b00000011; 
if (x==3) portb=ObOGGQGlll; 
if \x==l ) portb=0b00001111 ; 
if (x=5) p o rtb=0bG 0011111; 
if (x==6) portb=0b00111111; 
if (x==7) portb=Ob01111111; 
if (x==-E) portb=Obllllllll; 
if (x==9) x=0; 

3- 

3- 



! gjjobj-JI 






j\$l C l> 



jjj Switch Jl ^jJLc JulC 9 Zero ^Ijuyl cLcxa 9 cGllaclg x ^j^uoJI { js: u\Lc\JIj 

^LoljjjJI ISIjO gjlllb ^JulS2jO jjo! JLlAjuU JO QSU XjJ J^9 J0I9 jljLfijOJ X juk£juoJI ^J 0 u 3 

Cs ^>.9 ^bJI if <iJLoc> JlqJu l 3JULj9 X =1 Switch Jl Joa-ru LoJulC 

clJUI if ^Loc> jLQJyg 2 £uurug X switch Jl vjJLc cujb iaaJoJI JulC 9 bO JlJUI 

C 

Jl l _svJLc iiaJoJI JulC9 U2jjoj> oIjlJJI dswaJg X=8 £u*£u ul l _sJI l_xSLa>9 bO, bl JlJUI Cs^^.9 

c 

IjlJUI ( isv^iu9 vjJgJI if qJLx> Jlqjj vjJULg x =0 />9^9 x =9 6 ^jo switch 

. Ijid>9 L$2 jjOJ> 

jmxC- ££ ( >juUUoJI 

\ I 6jSl9 

c 

dLJLc ^JNoJIg JjjJdJI ^jTXSZJ ^jOLc jJxiJ I g_Q^ \Jgl ^9 j^juUUoJI Ijlq} <JjO J>JljJI 

. Jl2J IjCXjS ^jLuUUoJI 
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i ^jJLJI J^ljuuJL oIjJUI dcLoj vgJLkuxI I 





: ^9SJI JjJjsJ 

for qJLcor o* vjjL^JIg ccob uLcu jJoiJug bo jlJUI J sizx+juj portb=0b00000001; >x)\JI 

£ £ 

oI^jo 8 shift Jl _>jo I 3 j 1 lo * ) \J I jjoI ^jLiS jj-o i_Jju oI^jo 8 _^jolg\JI gji) 

ciooi J^e^jLuoJI j>U bit JJ q^ljl Jjcxs^ portb=portb<<l; ^9 />L^JI jjo\JI Lol 

£ 

| l ol ^/ogJlsLoJ 1 ^jjyS jLjujuJ I Cijjo Q^ljjo port JJ c LqjLjuuJI PjOjJiJI cSgLmuu portb 

JS^iJI IJl^j jojj 9 8 bit oj° Portb 
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jLuoil jV' a Jjs portb 



B7 


B6 


B5 


B4 


B3 


B2 


B1 


BO 


0 


0 


0 


0 


0 


0 


0 


1 




0 


0 


0 


0 


0 


0 


1 


0 



o 



jLuull jV' portb 

qjo jSl>£> 9>r!j bit Jl OlSuo 19 9jJj bit dl ^ulSuo 1 bit dl Ol uSjJl 9 

: ,_so\Jl 5 shift JS §jo £^1 lila >9 £jl=JI 

00000001 








bol5 





00000010 

00000100 

00001000 

00010000 

00100000 

01000000 

10000000 



._<JI (j-C Qjo^lsJb jL i_sJI jjlSzj ^ ^ cLo\lsdl9 

. A>ljill ob«il orJI ^ Jl 

— 



frtm 

DOD 

i — in 



>ujic ^juji es>^uoji 

! ^9 j_ajuuoJ I 6 jSl 9 

■ ^ajOsjJI i SvJI jCjUIjJI i_SvJI oljuJU (_JjO>S 2 J lojfcJol jjj^LjLQjO 

:><£JI 

/>$& j Cl ^LojoJI l _s\lc io.’^aJI JulC9 jLuulJI ,_sJI <C>ljl Jjojzj /> $su CO ^LlqjoJI l _sJLc .hsLZaJI JulC 

^jjcxjJI < _sJI CL>ljl Jjcxszj 
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a 



n 



Ejilvoid raain(] 
j trisb=Q; 



tri3C=255; 
p o rtb=0b 0 Q Q Q Q Q Q 1 ; 
Vhile (1>{ 
if (portc.fQ=Q) { 
delay_ni3 (10) ; 
if (portc .fQ==Q){ 
p □ r tb=p □ r tb« 1 ; 

While (portc . f0=Q 

\ 

\ 

if (portc .fl=Q) { 
delay_ins (10) ; 
if (portc ..fl=Q) { 
portb=portb»l; 

While (portc .flj=0) { } 

i 



//partJh Is output 



//porta Is Input 






Jo^JoJU LucxS li>lg PORTB— OBOOOOOOOl^ OpSu culjuJI Iju3> ^jvS ^iJ^Lajuuo J c>gj 

olS lil Lculg PORTB=OBOOOOOOOO; Jjo^ />g Aj i_sjJI ^LojoJI ^sJLc 

portb=0b00000000; ^Ly^L^JuJ jLuoJI ^jJI q>ljl Jjcxaj Luoig portb=0bl00000000; 

Is cl ^LlqjoJI l _sJLc pj Iil9 PORTB=OBOOOOOOOi; qJLoj> g*og <>0 1^1 

^LlsjoJI vjJLc JaaisJI />jg portb=0bl00000000; OgSu Lojulc l^ulgportb=0bl00000000; 

PORTB=OBOOOOOOQ1; ols CO 






l-xSLa> igSJI gu 



Uu^jljuJ 
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//partJh Is output 
//parte Is Input 




void niain() { 
trisb=0; 
tri3C=255; 
portb=0b00000001; 
while (1){ 
if (portc. f0=0) { 
dela^ T _ni3 (10) ; 
if (portc. f0==0> { 

P o r t b=p o r tb « 1 ; 
while (portc .f0=0) 

> 

3 - 

if (portc .fl==0) { 
delay_iti3 (10) ; 
if (portc ,fl==G) { 
portb=portb»l; 
while (portc .fl==0) 

} 

3 - 

if ( p o r t b= 0b 0 0 0 0 0 0 0 1 ) { 
if (portc .fl=0) { 
delay_ni3 (10) ; 
if (portc . fl==0) { 
p o r t b= lb 1 0 0 0 0 0 0 0 ; 
while (portc .fl==0) { } ; 
I- 
3 - 
3 - 

if (portb^0bl0000000}{ 
if (portc . f0=0) { 
delay_nL3 (10) ; 
if (portc .f0=0) { 
pa rt b=Ob O0000001; 
whi le (portc . f0==0 ) {} ; 
} 

} 

} 

3 - 

3 - 



,_sJUIj 9 portb=0b00000001; uSgLuoj qjoU^JI qjIju ^ portb o\J ^\S j+c JjsJI 
oJLdi if oJLx> J>l ^9 if (portb=0bl0000000) I jjjsv ^_soJI if qloc* 

c c 

jJjiijj ^LlqjoJI v_sJLc Jog-uQ.] I joJj /J lils \J / >1 ^LlojoJI v_sJLc JogjJaJI pj i-S>>I if qJLcor 

JlqJj .JUJU) cLC^_juuJI cu\c i_s\S __>j 0 l^\J I JlQJu 0\J jjo\JI I V iSvJL) i_svjJ I i_s\JI 

$£> jjo\JI ^LqjoJI £ Jag-.bl Lo Jed i_S^9 v_qJj JjJaaj <^jl bjuJu IjJ _>o\JI 

: IJl^j i^SUI qj^uJ while (portb.fO= =!){}; 
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//porth Is output 
//parte Is Input 




El 




vo i d iKiain ( ) { 

trisb=0; 

tri3C=255; 

portb=0b00000001; 

while (1) { 

if (portc . f0=0> { 

delay_m3 (10) ; 

if (portc .f0=0) { 

por tb=por tb«l ; 

while (portc.f0=0) { ]- ; 

> 

} 

if (portc .fl=0} { 
delay_ni3 (10) ; 
if (portc .fl==0) { 
por tb=p o r tb »1 ; 
while (portc .fl==0) { } ; 

> 

H 

if (portb=0b00000001) { 
while (portc . fl=l) { } ; 

if (portc .fl==0) { 

delay_m3 (10} ; 
if (portc . fl=0) { 
portb=0bl0000000; 
while (portc .fl==0) {} ; 

} 

} 

} 

if (portb=0bl0000000> { 
while (portc .f0=l) { } ; 
if (portc .f0=0) { 
delaY_ni3 (10) ; 
if (portc .f0==0) { 
por tb=0bGQGGQG01 ; 
while (portc . f0==0) {} ; 

} 

> 

} 

} 

} 





IjJ gtobjjJI ^ulju portb-ObOOOOOOOl; cul guobjjJI Ijl^j <U£Ljuuuo j c>9j 

iaaJa j IoJulC Cl ,_s\lc iaaJol Lo JcsJ cl>L> \J*jjo CO ^UqjoJI ,_sJLc daaJo 9J if kjTuJ 

cu>-b> j^juo cl l _ s 0Lc Ujlsj 9 J portb=0bl0000000; Cl l _ s dc 

oJoaJo lilg portb= ObOOOOOOO 1 ; CO j.jJLc 9J cO < _sJLc JasiJol Lo Jc%J 

JjsJI < 3 jI JuJUIg JuJUl j$Ju vjJUl I.1SL&9 Cl vjJLc 



AZ-EX 



{ 



91 



Technical support Committee 



vjJ J^l portb=00000001; o\S lil bj-A qJL>ju portb=00000001; O9SL1 lojux 

jjo\JI ,jX dJJig ^jJLc .hsLkaJI joJ u ^Lqjo i_Sl Lo JcsJ 

vjJb* cl Jl l _sJx lil qJ^9 while (portc.fO==l && portc.fl==l) {}; 
portb=0b00000010; cO li>l portb=0bl0000000; 

Jo^sl portb=0b00000001; olS N ^ cd>_u portb= 10000000; o$Sj Iojux 

v_sJL> CO ^LlqjoJI l _sJLc Josi*b lil cuJLc la^ioJI />Ju ^Lqjo i_sl lo JcsJ v _$v3 «JiJ 

09& oa!j 9 portb=0b01000000; ^sJL > cl ^sJLc c*ks>-o ISI9 portb=0b00000001; 

. oJbcJl ^U5 L*juuoJI 



JjJlSjJI Jl 2J i^SUI 



10 



Ejilvoid mainf) { 

tri3b=0; 
trisc=255; 
portb=0b00000Q01; 
while [1){ 
if [portc . f0==0> { 
jdelay_nL3 ( 10) ; 

EHf (portc . f0=0) { 

P g r t b=p g r tb« 1 ; 
while (portc. f0==0> {> ; 
> 

} 



0 



Q 



30 



//porth Is output 
//portc Is Input 



if (portc .fl==0) { 
delay_in3 (10) ; 
if (portc .fl==0) { 
portb=portb»l; 
while [portc .fl==0) {} ; 

> 

if (portb==0b00000001) { 

while (portc . fl==l import c . f 0=1) { } ; 

if (portc. fl=0> { 

delay_nL3 (10) ; 

if (portc .fl=0> { 

portb=0bl0000000; 

while (portc. fl==0} {} ; 

} 

} 

if (portc .f0==0) { 
delay_m3 (10) ; 
if (portc .f0=0) { 
portb=0b00000010; 
while (portc. f0==0> {} ; 

> 

> 

} 
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□ 



if (portb==DblOOOOGGG) { 

while (portc.fG==l & & portc . fl==l ) {} ; 

If (portc .fQ=Q} { 

delay_iii3 ( 10 ) ; 

if (portc ..f0=0) { 

portb=0b0Q0Q0Q01; 

while (portc .fQ=0) {} ; 

> 

> 

if (portc .fl=Q) { 
delay_ius (10) ; 
if (portc .fl==0}{ 
portb=0b01000000; 
while (portc . fl==0) {} ; 
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Generating sound 



bUZZer JIS i_S_p>-\JI 4 jj_>£ 5UI j^oLsdl U ^SU gjo PIC Jl l _s\JLc 6j-Z>b«dl 6 jji) i _svS 

HI J l? j-*I rL>j Lula jl 2_ ^5L>Jj ^>1 jup Lo^llc 

. ajLui.* U»j ( j * \ < » a j»i ajju«) jl^J! I.ui 4_>. LL>o - \ 

. J>Aai ^ySLJ 4_>« LL>o ^ilxJt jLuil — T 

4 i>i^v -Up V ^ «"> < 4i 4 -i^v r p>J ^ j < <n 4ji ^q> 3.ajJL>w4 CjLuISL^I 4i ( J I ) pj-xJI UuLj-UaxS 

apjp iL 4ji ^ i Im j pL* 25 j Lu 'Sjlmjq LLJp 

Jj±i £-1x3 5. \rl mi » t jiJj ,^-fcTia ^4 J_j ( 4 ni«*w ) jjl^S pL> 5000 jLuj LlJpa T T * _> J_$_xj 

. ... j Relay <pbpi jj>Lupi pit 



7 



J3 IM £3^juJUoJI 

!£9j*juuuoJI Oj^S 



O9JZ2JI v-oiij LiJul Jj^juuu I0J9 09^ ^o^juuu ^LlsjoJI ^jvJLc Jo^JoJI JulC vUJ <jju>> Jjo^C 

# M » TL 

> I i_Sv 3 ^aSlQjJI 

bUZZer Jl />_»jjIj ^Sg^axJIg 4 jJ 9 jjSU\JI a.’Jo.oJ I aJo-tjLilgj O^j^xII jlju^>l joJj 

. Rii 77 Pr jj^.v;, '.j\uu*sjy-u *•>** 

ij-03 Zjj ) Lua uj^jA jJuuaJ A «t.S tl a^A i t_JLw cAjJaj -a _^L (jLs^Ja l^J ^ .t->s .jA 3 jLa Buzzer Jl j 

_i f_jJJ I _IA ^ a mjig 1 JJ U-»t I 1 \g-»Jl <UA^Ja c?*^ >3 *r> I j) 2jiiL<a j-Ua_> ^Ul f^jJ I 4 J Sjo^JmJI ^l^jVI 

2_ <ua»JL^< u ja ^11 1 iaaj Jaaj ^ j^ji oy^> 4jV . level mode Buzzer 

m miI'iU 1 ^ j a jia i-i 1 ji Ujja jjuaj Beeper u ^mi 1 a » t*& ' -^~-~* ) . <ujajji 3 ja 

jjuaJ V Buzzer ji £iji1 (iu : ..., a^>.j level Buzzer ji aluH 

* 

frequency mode -) 4 i aj llufcj Uy*-* ** (^-xjj -4 ^») £j\jl^l* 1^1 ^ lii) V] \ 3 jjua 

BuzzerJi <01 usa Buzzer 
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SzS 



ji ^jJUSUI LilSU->j jLuj j^j>o J^jlj BUZZGT Jlj 

: <ui$Lii ^w^jlj ^_ui j . ^y-Ui l^s uLu^i ji datasheet 




4jl£ J^i ji TO ^jLjj jLuj bJ d ^1 ^Ubsj 4 «■ 1 >Z« i <t *> m< BllZZer Jl jilsa li] 

<ujj^-*5Ul j-Ia^ Jl rll>j jJ j 4-U.L^^gj j> dJL^Jl 3 -ul iLj aU-slaJl ^ ■ n LJIj-uU 

: nitb J-cu^^-kJb (>J>Vl Ml 11^1 J jU) Jjb» I 



^ Buzzer -J' 

J^i^a jj]| 




i_j . <u jo^^xi L7 Jb, j*£>- 1 1 i ^iitiii Buzzer ji j^ju 4jLs ^.li 4-j 







3 



□ void main ( } { 



trisb— ObOOOOOOQl; 
rbl bit=0; 



for £;;}{ 
if (rbO bit==0) I 



0 



delay_ni3 (10) ; 
if ( rbO bit==0)| 



rbl_bit=l; 

whi le £ rb 0_b i t=0 > { } ; 

> 

3- 



Z/rbO Is Input and other pins are output 
//Initially hussar off 

//If button Is pressed 



// busser Is on 



else 

rbl bit=0; 



// button not pressed 
// busser Is off 



I 



} 

} 
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I OjjIjJI 



operating 
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OSC lit LKM 


RHcyirr 


oscacLHDirr 


P B1 


R.HZ 


R.Hfl'.HjO 


P.B3PGUI 


m h i .■ h u i 




F AZT A N Zi'i.i' P. E F -CVF.B RB5 


FA3'AM3 r i.i'F.B+ 


P.B&'PGO 


RA+OTK KKICiUT 


p.bti'pco 


RASAN 4^CZ>UT 




P HI'h Bf: 1,T1 f 1 !=: IT P7 


RE^AN^IT 


PtZtCPI 


H F?.'h H7j*gT 


h:>3I:L 




PjO 4^D tzti.H. 


P.*j LF/i.i'ppiTHV 


RCS5DO 




P.C STDC K 

P.CTi'RjwTiT 




P.DQ'F^fC 




P.D 1i'P!=f 1 




Rb2iPSP2 




P.D3'P!=ra 




P.D 4VP8P+ 




P.DSTPSPS 




P.DS'PEFS 




RDT tF3F? 


C iSf HTAr 


=TBCT^ 



a 



1 R2 

lO: 

-TBO* 



Jt 



1 



Jl JjJiSjg (JjJjjo cuJLc JoP-^aJI /x*j jJuojg ujuu9jj t_sJLc blJZZer Jl Jjcxsj 

voltage=5v 

Load resistance=120 



S’TS’TT JjsJI LoJ 12v 9 9v v buzzer Jl fclgjl o ^9 



M J>J' 

ill lift OjjJuuui L* JiuLuJ I j^SLJI ja.i ') j^SLU 2Lmi VH j 

. jj^Jb transistor as a switch . rtu.4= i^ji 



+9 volt 

CJii> JlS? dtyi!k /AUl> W&) 
cOt^>oVjj 



$ 

h- 

03 



O 
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jLj pin Jl ^jjo Jjo^j jjjuoI 25 ls~® >*^l jLu i^sOI buzzer Jl ^Ll^j 

£ 

Jl J ju&qj i svjulSLoj \b 12 9I oJ^s 9 buzzer ^J^_«jjI i_svSJq jjuloI ■ svJLo 15 i *J ly> 

NPN CL09UL0 9_>SL*_oJU pin Jl ,_sdc J^l IJJ Ojuhluo $£+oS\ J^>j v_sJLc buzzer 

Jl ,_s\S jjoj$ g^^SijjoJI ,jjo ojl>IjjJI j+sij£> jLu base Jl ,jjo bc 547 ^>Suouo 

buzzer Jl J+s-ju >oJ\L >41 jLj collector 

saturation Jl cJL> ^1 j^^jjjl^l J.^«ft J 9JL^>jl > JI ^ jLj jjcu pin high Jl 09& LoJ 
jjyuS ^>j\ short circuit o-c ojLc collector Jig emitter Jl ^ 09^9 

^_sJi j 9 ji— » jj jj IjjiJ I old low ^j^JI u$Sj Lo-VjlC f yjSLiG 09 ^ jJlzuS bUZZer Jl (jv9 jLj 

J-^y \ld open circuit 6jLc collector JI9 emitter Jl q+j 09SLU&9 cutoff Jl qJL>jjo 

. 09^5 jju^u Md buzzer Jl jIj >oj Md o^IjJU ,_sw5jl 




juoosj (speaker/buzzer/piezo) cujgjjSJI ^Lc />Ijc%^jIj ^ L QJ LjuuJ ! OjSl9 ^jjULQJ 

. ci^jjjo cdo-juulgj L^JLsjuoj /xjug ^jdlc 

j^ju ^jdiBuzzer ji jS speaker 2<»i ^ ...ti j -■» .~.i p t«~*. ... ^ ^ ti a*i ± * 9 
ilut^ j.iuaj jiaiJi js£ piezo transducer 91 frequency mode Buzzer b»b,j jUb 

. ij\3L# ‘ ■ >»■'< LgjJI Jbujl |«J I jl 
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speaker loudspeaker u «„ri iutU— fjL>r. i:l* lull* a. 



speaker -I' 




^ , V / 

jiLIj . 4 -cL^-oJ! ^JLc „Lgjv Jm-lLij ^>wo JL-jjL u<i jJLuaj ^SLI Li-fc 

JjU>0 ^3 ,^-t> * T < JL^i L-4->>^4 ,\^v J)j > tV> 1 j»j) ri I < « 4ia L ujlO 99 ^ JjJ JL-ujLj * — <1 i7 



dJtl jIajuli J==a> a ? I ^3 j<i^) j a *s% J,gjw j t tVn j»£u2J ^3 4 JLul* 2jl 1 ^LdLs jlauuu ill 

13-fc L^I (L3L-h-<3 LJLjjI ji ) Ajuj^» LL^a tjugjj < jIj** 3 ^uLj jjioj 4JLui^» 



• j^SU! al i M-H ^jJ! jUaojVl ^JLc jl^ 3 ju 

h i i / l i i_ ] t 

yH\ ^ portb.f0=0; j_*vi ^ delay_ms(5) ; j_*vi ^ portb.fO=l; ^*vi i_bsb Ujcl** 
Lbia while(l) { } ajl^v j* jij^L^b ^aJj j^sbj delay_ms(5); 

^=aJlu Lula jLia33Vl j^»l iL J 4,<,g.^v I jjuulXj} . 3^ 3~< (,i * LJLia-u 11^3 ^jJ-u 

?? 4 j 1 r<i«w ^Lj uu£aj J^jLuJI JjiUl 4- 331 < itl alufc jjjJ L* j5J j . uiiililll i^Jj AAjJj4iiSu ^^33 



u*a portb.fO=l; delay_ms(5) ; j^jia <'-^* J>— jb ,»>£> u^i 



Lijl_ubi _u>- 1^ <Uia i *« _j i H i iuia-t j JbujLi l~i <j 5 LLiLd j_>. i ^l ulu ji <Lbb ( _ s JL-» d m o 4 ej& -i.' w _\ j ~w 

Luii portb.f0=0; delay_ms(5); u.ua i^^5 J ibJt ( j-bLuj 

jJijus A ■ ^ ■ '* _jl loW <Uia^j JLujLi I 'i <; ^ UjLa j_>- i ^o u b -) ji 4 _uLj ^Jl*j i n <a ^ i-U. ■'•’ ■ -•* -\ ^~^. J; ■ ■ T ->'' » 1 'i 3 5 

. jl i7 1 n I ^ -Us Lv ^ J Lu 1 J ^ij i Lucis.»j 4 ^ > LuJ I <Lt- L ^iJ I 0^1 • ^ 



o« i ^luLj \ * 4 -uLj o i.d. LJLyji ^3 4 -uLj o i-d. _uvlj LJLuji 

4 o^jlJ 4JUilSJl ch^j ^ 4-L^LSJ I 433 jJi 3 -«jI 

• ^^-4-uu U» ji 4JL^L£Jl J i vjliOUl 4a-b-L) 



))... I LLl^u) 
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)). H Jj2 I Lmi\ i <t 'V i * A v ^ ^ ; JJU ^y^UL) ^1 -f V 



.UV I J f*£pt 441*1^1 (*£ ^-lij-U^ L joJl ^JLc 



10 ^ 4r ^ ^ j I LJjjJal ■■■ Lu i j‘uu ^L-j ^ -i t^-*» It 1 1 -> - j 



aIsLmij 1 ^ojjt ^s-i_U (jbsa til 

. AluA ^jJl i^j^J-Ul v j-‘»J-ll 

1 



SujLj^IO 
. j_j ^ufe ^ * * = 



: ^jL_jj JLJ.I Lla a_ I Jit 



10 x 10 



c£$Luj jilt 6^] 



v .- ♦. £ite* 4g$P * 



ibli.,U A 



1 

0 



*1 m »b ,^-bi ^ 




.jr±a - 




•*r*' .r — 


— 




A • »l j ^ 








4L^li ^.La & 




^ Liu-gj jjjJ jjfc jJLJ! oi ^UijLmjJ ! 4ll^VI JL Cxia^V Inf ju^f 4.$^-** cjL»^JLl^ 

cJjidS lil . Sj,ul 5U t t^J: j^hJj JJjj^ 6* ji ) * J-L^d SjauJ=3 LjjbjJ Jo^a->b 

# 

Ljijuwy <>:u* 2_ 4jV delay_ms^ViftJLS»b^L) ^aJi j*ia l usuj v aji >Lia 

Lot . AUJljJI | j-4» fjjv lJlH #jjv j-fc 4 _uLj ^JUI . 4_uLj j^SLtll J-L^ 4 -uLj ^JUI ^y> J-^l 

1 

= 4-uLj (j] iC] 4 iuJliJl L 'y* * >> 4JA-JL^ l ‘v» 4-Utj6>SLiXl 

1000000 “ J-TW— LT- ~ 

Ujim l - 2j^w 4la\ to 4 1 ?$ 4 -L>Lj jjSJy* JL^Ij Ji hi *i j . t T I J-xjv i t ,7 k^n Lufc <Jl 



-6 

4-uLj > • X ^ = 



delay_us(l); 



<LuljjjiLJ,i jJl^i j*o) ^ LUULu L^JbUsfj ^jS^jumj ^lUt ujiulvl! O^Sb ui 

* 

yh ^JlJ^aJl T * j I L^wu^ ^ ^ Jjjj ljIuIl^ jUJsj Oi ^jtr delay_us(l) 

? cjblujdl b> j-i V ji ^-iVl ? bU 
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-U»i ijLft . jLj ^ 3 J-51A ^ ^b-u-dl V Oscillators tiiLdridil ^ U 

J-ius jj j^-Lj Lull LuLLuJ^j 4r J * ibLuh-b ^Lul ^Qjl ^-i ^ ^ 1 1 a j 1 1 j! . LJU-u-l^JU iblb^jLLlt 

4^-u Jbaj jJ Jja *< ") L^JJ ibl i rt < *< It ^-Ul jL-yjb ujlublt j»j) it j ^ jJ j j jib U b 4^ jj ^jb=a Ljl ujlU-dl 

lu>i *"o {*>£-> jJjjbbiajjibL^JJ ^jG (cydGS Ljijjj ji jx^VL ji) uLbjj ji 

* 

jlj <C? ) ibLuiuJJl 4li& ^uiju-y UI^|3 I ij j . J-^jlj V 4jj-Uj . ^ < 1 1 ' _l>- j^jj^ub ujjubll b^*l . l^Sbl iL Cjy*-" ; — 1 

. j-bjVl -Lubj 2- jJ Jjbb=D JjibU.1 4^ju-u ibllj (oluldl -^J-J 

? 

¥ju ^Lb» JJ^-ulb^-u^ T * JOuoJjJa Lu^-bbbu I lil jaJuLLuy ^^Jl ibjL^Vl ^-1 [** : J-d JVI ^Vl JlJuuJlj 

$ RC oscillator <»i_l>ul-i 

-uwij jLL>Luu ^b 4^-bs-buJ ^Ul ujluldb w uaL>Jl ' >- bi b -U-Uv fjjbb^ * Lib] _u^j ^^u-yjjibL* 4 jJ ib 

- [ Mew j [ Save , : 4-JLLll ibljL-Lb^Tl 




, 9 OF F = ?3 FFF 

_PWRTK_OU = *3FF*7 
_PWRTE_OFF = $ 3FFF 
_BDT_OB = $3FTF 

□ _STDT_OFF = f 3FFB 
LP OSC = f 3FFC 

"xT^X ? 3FFI> 

HS_OSC =y3FTE 
RC OSC = p 3FFF 



Default Settings;: 

Qick the checkbox ori the left 
to select CONFIG word 

Defaufr settings are as follows: 

High Speed Oscillator {HS]- enabled 
Watch Dog Timer (WDT)- disabled 
Low Voltage Ftogramnung (LVPJ- disable 



Default 



Clear AS 



_RC_OSC -l 

_XT_OSC -r 

_HS_OSC -r 

ovt Lbsj i ib I j LL ^ I Jbi v-LaJb 

RC oscillator £$ui ^jb^bbgj L^jJlc RC OSC jlbisj Lbi 

200 jru Sj^i^y^XI ^JL^t 4 J ^LLulj<j ^3 ^JbsILub U-llc XT OSC jUm 

• >Uh* ^ (Jt 

25 ^>2^ 1^,4 dlljG ^LbfaOJj^a UjlSsILloJ LajLLc HS OSC jlbib 

$ 4cl^.L4iil t : V ji 

. jLbJl — T 4-C 1 ^ mi tl 4^v Lt^b ^Jl —\ : b^LLu-a-bjJ I {j * " ^ *1 T t JUV 

4cl 4 <^11 bubs lit j jbb L^JLu-^^bj Ujb o ^jbuj -V^j>o J- 4AJ 4 cL^uJI uuba lit 

udLa lilj 4 -Ll.U I 4- J-xbj Lba L^ba 4cL^uoil J-b jbaj Lbb bJ 0 J3l J-mj 

^}t rlbbu Lub jju-oi TO j-bal 4jvLbb ^ bit jLbll (j\ jf bJ 'j£ 4 jjcbl -L^j>o J- 4-b 

.Buzzer Jl y Ul^Uaa^lii^^iWi 

(jiVl uleU-i coupling capacitor > .~r .< » L^JLa ji Ji ^UL>o ^Lc.U,,.ti ^ijji ^ 4L>_^JU 

100 



AZ-EX 



Technical support Committee 



QuJa j ^ls2jjjo ^u>9jo clcLxxjuuJI ^jvJLc <Jj>ju ^jvSJ DC JJ coupling JjcxsJ v-aiSuoJI JC^ljLj u UUg 



. 09^1 6jl> :>bjJ 2 >^>_>jJI o^Lj julsz9 09^1 ulS 2>^>_>jJI gjo <*j| Jo>-\J 



: ^Ul 




void main ( ) { 

t r 1 sb= Ob 0 0 0 0 0 0 0 1 ; 

rbl_bit=0; 
for ( ; ; ) { 
if (rb0_bit=0> { 
delay_ms (10) ; 
while (rb0_bit=0) { 
rbl_bit=l; 
delay_ms (5) ; 
rbl_bit=0; 

delay_ms (5) ; 

> 



//rbO Is Input, and other pln3 are output 
//Initially burrer off 

//If button Is pressed 

// while button Is pressed do rhat 
// burrer Is on f hi gh pulse 
// wait with high pulse 
// burse r Is off , low pulse 
// wait with low pulse 



whi le ( r b 0_b i t=Q ) { } ; 
3 - 



rbl_bit=0; // burrer Is off when switch Isnot 

} 

} 
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Tones 



k-jL$Ju b>L*3 b^> dot ~£jL 3JI <jVt i bjL^JLJt ^Lol <lLvj 4juL*^s *lLxj ^1] Lb Lufc JVIj 

# 

: '-LX 4la-u-aJ 3-Uxlj V) i A * » V 4bJLL>w* iLuiuj ji «Lu^ 



jt <uL>LaJI J-L* 3-d >xi jt-u^L 4 Vij t ii ) 3-d Cfy jt ^ i JJjJ jl-Lu^b ^Jij Lb lb «uj^ d$Jb ^Lb V 

. IdSLfcj... L^lc ^Uii-bx^ 

: ^Lu.^ (jr lc -l$-Ljlj ^LxjLJI 2u j^i^it 4.3J L J I j 



. <L*-b*bbu.I,l ubj ^ 3 Jl 
(for^u^ iL 4jLubj ^Ul ^bjJl ^JLc -lcLulj ) <Uxjdl jljio 3jua 

7 /I . . 






6jjl3U bufcj 4 dduu^ 3-d rLbb ^ j3b ^ ill Jju>o ^ ^Lb ,jVI j-*VI 

# 

4Jb» V-U l-Lfc Jli \ «~« mb j*jJi3 0* ^eb ^ u ••• jLbdjV I JJ^b j.uJL*J |^-aj Lb Lb 

• jjJuJ I ^OLLLUJ ^JbJbj ji -UljbJ d)b jlj^bub <LL^-lb jJLJLJj j-uud! Ilufc jjJLL* 



ja $?$ o-« ^ o^£L« x o' *5 delay_ms(x); j_«Vi c_Li 5 o o' Ja ua jij-jij 

j-^ VI Lba->i ^4>bg jlj^3bjb j-*VI l-Lfc jjiLb whilG(l) 4JL^- > » Jb^b .^->b Jjuvj b Jjtb Ldis-»j 




/Miav 

If (x=0; x<100; x++) {delay _ ms(x) ;} 



j-*> VI 1 \ LbLsaij -Lx I jj 0^3 3j-$b X jjJlHI 4-^-tb jjJLLL-u 3j-* Ji=3 4r ^ 4JLl$jw 3jdb LLu^-Jf 

. jUa^yi iju* abp j=a i:&aj delay_us( 2 ) lu:« Lui % o^»L o^ Sj-«j delay_us(l) 

}}.. L^LuiSb 4JLblb 4-3 _>j-L> L^ISLI 4 4JLl«jv 3 jiLb Lgjl LLx .. jJLJl Ljj^aJl jjuljuum ^JLJbj 








ijiUj . * JiL^Vb Lbjw 4Jbaj j-^daJj 4-L^JVjJ ^uijjibb) 4jii lag uiJ ^jJLS ^jbuJl ^SsJl I * 131 43 V } 1 3 Id 

IliSdfc . jjlxju * 4-Lxb (j® V 4 -uLj ^Jdb Ji ^Lul^jjibdb Ul^-u jLbdjV I j-*t ^jV 9 I3ld 

jaJub» £_t-bj LISL^j V j b^jju 1 LLjLj bru^j^il (j^j ^jl bd^^-La . ^^jj^b» 4 j^w<» jjJI 4JJ 
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delay_us(l); j-«Vi 1 1 HI A ^3J I f ~' A \£ ^ 4r ^ ^ T I < * Vi ) JU>> \ ^ 4-Ld 1 un 1 

jiLij for j^i j j^Vi iiufc ^* -* * ■ ■■ Uji ^y‘ufc»j . X <Lc.l 3 > ( i ii *w ^ tf j^'VI I _u£ jl^L) 

: (jjL Usa 



for (y=0; y<x; y++) delay_us(l); 



. jUa-uVl 1 ‘ 11 X ^ubuu*w ^ 

. oLxaJI ^/aaJ ^>>joJI 5l<)S\JI -Xaj dLJI I Jj clJI9_*JulC olcxai jJucu cfaj^JoJI d-Tdi 

CjJUI £$jmXX)J\ 

! £9 j_ajuuoJ I 6j$3 

£>-\J y <.< n 4 jIluVl CjULt^laj JL L^ol Ji^'i <«>l ^=aJ5L^j ^Jl i— > L^JLLI I i j Tj : 

. I ji *lL>^ <~o T I LJtjl J m k_J 4 * tti ) 

(£L»L^JU aL ji TuLUi^J I ) 4^1 a mi Tl j*j) a < < «i 

U1 




4MHz jj (jn crystal ^jlii cj iu ila 4^ ^jlSijLuu j ujl jw <t » a »LijLj ^ 

: ^JLJ! .ajSJI 4 jQ5o . H S_OSC jl XT OSC 



void main(){ int x; trisb=0; portb=0; 
while (1) { 

for (x=0;x<400;x++) { portb. f 0=1; 


delay us (750) ; 


portb . f 0=0 ; 


delay us (800) ; } 


for (x=0;x<450;x++) { portb. f 0=1; 


delay us (500) ; 


portb . f 0=0 ; 


delay us (750) ; } 


} } 
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' -V » \ L^j 4 ^ a u7itl 4 ^JlU I 3 Jl£ 1 It $ jLil^VI Lj L-j 4,*.^ a*l) ^«\JI I ^ t j jjaal L u) 



void main ( ) 

{ int x,y; trisb=0; portb=0; 
while (1 ) { 

f or (x=0 ; x<50 ; x++) { 

portb . f 0=1 ; for (y=0 ; y<x; y++) delay_us ( 10 ) ; 




^ 1 1 ii L^-^a 4 * delay ms 4 -jj ^- saJo 4ji ajLuiVl j«oo I « 





j-«i -uvjj 4ji o _u _o-J I <Laj.mi j . (jo ^uaj (jl u^<Uj^ 4ji delay_us 

vdelay_ms( ) <u^t j^»YI l_ut jjl*uu» ^ <luLj ^AUj jllaiil J^c UJt5U-> ^jjSJ L» 4JJ 2_ 

/ * 



vdelay_ms{yy); 
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Chapter (5) 
7-fegment 



V sV 











www.az-ex.net 

twitter.com/azex2013 

facebook.com/alazharexhibition 
facebook.com/groups/azex. 201 3 




Seven segment 



plSjVl J /j-* 4 L*_a.*_ 4 ^ ^ I J l^>JJ ^3 LjI JuJ dllnl JM La lILL^>iJ Hi I 

* ^ % ♦ t T ) £, Ld-La] ^ CjLL(-L? 1 3t Luaj ^jj>-I-> 3J 'j^g.m JS-* % * * 1 jJxjua /j_* 

* JUl 3 jLl^ *Lj f ^ ‘ 1 ^ ^ij m 3 1 if 1 t JUl Jj=a JLlI \ ^a-S jJ I ^i ^^JLUh JlSL-cJ I :> 

http:/www.ermicro. com/blog 

CA 






Typical 7 Segments Display 



1 



The 7 Segment’s Name 
and the DOT 

The Seven Segments Display 

L I L_ 




tjuM j^Lsj <jS Ljiji 13]^ • ^JaLJf ^ ^ tv* j C ^ b a -JUl *■ ^ ^ ** Jji LL JL*^ jl>-I^ j^laj Jji ta^ji 13US 
jj-ajtj 4 j.| ^ j SjLj^fl . plSyVl ^Jb JLpJt laSLfc^ . * ^LJf C ^ b ^ a ujl jlJJI u<i^ 

(jS decimal point i^jL-^t^jd.p <u^t jJ4a_J jl*$j ^A\ £t$M 

jjnJLjt L^lIc jjjsjjtj ‘ ‘ -| -i ^ - j | 'j_j_uj ^LL^Llj bjliS Yt“,® ^La Luji blii 

piyi l^JUi Jg u^a^mtijajjA.ti iu^uJi JLuliljj 



l^j j&j ( anode ^Vi) ■ > ->■»*< jjf dJLut-a A * L» * OLU-Ut Jjf ^-LalLj JLsL-oJI 

. ,j 3 jus ,jt common anode £$Ub Cajl^%^uj 3/ .i tl £jJl 11 1aA j^>Vb ^Jjuaj-4 



4 JL>ji aa* aJ jT^iug cLy^a <^f common cathode 






J-* l£>*^ 



t"i \ g t ti I £j3JI llufc j^>Vt bLi A^lLj 4 -L-u£3^j ^_Lj (Cdthode ^^jL=) b L i a ^ a <JL 9^ 

• al ji^a ,u.^ ^f common cathode ^>JL» 

4_a^Lxil jJ*\ <-£j - bJ ii i>> Vl i ( JLJ J5LI I 4tu« L^l < f o <«tt 6? ^ " i £jujj L^-a 

common Ue ,^*1) . common ^ jiiii ■ ^uit ^LubVb 

. ( (3>^ ^ 3 Lq-jj-i-a ^5 i pi > uj \ ■ ‘ ^ t j 
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common ^ ^ lli i l* : ^1 fftAM jmi 

$9 common cathode jt anode 

common Ji LijUi oia common cathode gpn CLL^p-u-j jlIc ^lL>1 mi h 

t£i i_ tilx^ ^-Lc Jj i tVi LLjGj f JuJ t£\ S^Luo^Tj i_<JLujJLj (cl^ < nil) 

* w * JL>-1^ 

^l> (^1 jijai) common J( uapji o& common anode £pi jlic. i»\ 

. ^ * t*« * & \ i _JLu i-t^>- ■ ajt->Tl tilLA j U_)Lij ^Ci_a f _Ll 1 2«Lu3^T^ i_ia>-^lLj 4-Li.ua^J 

Sj^j common anode £pi ^p> Cxjl^^xjujj ^jhm ) I (taT lc 3p*» 4 j^A^ jL^-Lbj 4 j t JllL* JjVl j Tj^ 

. common cathode ^ui ^ 

1 

A 



L/7 



-£lJ 



OSCfyCLKW 

OSC2CLKOUT 



yWCLR 



RAO 
RA/ 
RA2 
RA3 
RA4rfOCK! 

RBO/INT 

RBI 

RB? 

RB3 

RIM 

RB5 

Rse 

RB7 



1L 
UIQ. 



common anode 



■ 7 ■ 

■8 ■ 


■0 ■ 1 


■ 


10 ■ I 


■ 


11 ■ 


■ 


'/2 ■ 



330 



3 



PIC16FWA 






i 



void main() 

{ 

trisb=0; 

portb=0b001 10000; 

} 



jjJli a, jif- B7 U-3 J tttl (ji Luajj JojV^Cj^ Juvtj_> J^SJt 1 j r ^ d_J] Ijjjill j 2. Alalt I JUJJI (ji 

* 

♦ JLvl^ J^uaj i2oL= 



ti-f 



fgf 

■/5i 





RAO 

HA1 

RA2 

RA3 

RA4JT0CK! 


L- •_' _- /. UJvH 

f '' }JT 't t/f If il 1 


L- o _-Z L Lr-X-AJl 

MCLR 




RB07MT 

RBI 

m2 

RB3 

RB4 

RB5 

me 

Rf 17 



p/cfe/^w 

^7EXT> 




Common cathode: 

l^jZLIlXI u-fljJail L<-Lu3j> Ll £b 
0^*29 • ^l>II J*»j 
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void main{) 

j 


1 


void main() 


! 1 
i { 1 




i 

j{ 


I ; 

| trisb=0; 


jt 


| 

trisb=0; 


1 1 

| portb=~0b001 10000; | 

1 i 


I 1 


portb=0bll001111; 


I 1 

l } 1 


i j 


i 

> 



liil ^ 





u □ □ LT 

u£j»Lil1 £jt 1 



J^r^JI vjJLc 9S\JI o^o ^>9 -*jj^I vj^kJI &&> common cathode ,dl ,_svs ^s\JI o^ WL°-c 
v_9_>JoJ I g^jg common Jl v_9>UI u$Sj loJb ^_s^s 7 segment Jl Js>j\ lAj^juuO I_sv3 i_soJI 
Jl J^>; cho csl cl*juuo\ 1 jo gjo 7 “Segment Jl J^j ojo *_sl vjJLc ^sJI 1 jjo _>joj>\JI 
a , b,.... pSj v_9_ > LJI v_sJI J^>>JI ojia> o^SJs qjlajzjo jlJ jiswaj^jo^JI <J)_>tJlj segment 

C 

■ svS Lo5 jL*JL>\JI JlSj i_9l_)Jo\J I ^Uu^uJ vjvJLcU i_svjJI ^Lo^9__>joJ I9 JlJUI <UlC j-lSU 1 _S Jj I 3 



10 9 8 7 6 




PIN 

NO. 


E 

MAN 4960 


1 


Cathode E 


2 


Cathode D 


3 


Com. Anode 


4 


Cathode C 


5 


Cathode DP. 


6 


Cathode S 


7 


Cathode A 


8 


Com, Anode 


9 


Cathode F 


10 


Cathode G 
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Microcontroller 



* 4 q h nitl-j ij7 2Lc (SjLill) jjjUL * Isis 2l^aL>ill 

iJ ** ( status bar 3JL>Ji ii^) ^>\j ^ji ^ jiu,Vi a^jji ^ ^=j j^ia^ 

: A-J LU I j^ual L 

4-^ioTJ I jj-C iS.J^ * *U— 4 Cj I i-Li.il t w ^ * ‘' ^ JLl 4 j I 2L=aL>ilt iUj^wUl lLLc ut J ^ v 

* g i-U-ill JJ& f I ljjvLj JLlUI JLxj>0 & 4-<-uiLuiVl 





rn 1/ L 



c 



□H3H3DHD 



□□□□□□□a 



dp g f edcba 



Number 5 
Number 5 
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d $})\ £3^jujuoJI 

! ^LoljjjJ I 

up counter lsj^L^j ^ 6jLc 
^UA £j v^JUl 6 -Xsij delay Jjcxclg pSj v_jA^I uS.b ^LajjJaJI />Aj*AjujI <j>5uouo 



void mainfl { 

trisb=0; 

for{;;){ 

portb 

portb= 

portb 

portb 

portb 

portb 

portb= 

portb 

portb 

portb 

} 

} 



ObOOllllll; delay 
ObOQOOQllO; delay_ 
ObOlOllOll; delay 
ObOlOOllll; delay 
ObOllOOllO; delay 
ObOllOllOl ; delay 
ObOlllllOl; delay_ 
ObOOOOOlll; delay 
ObOlllllll; delay 
ObOliOllll; delay 




LdU 



* jL« AjlI ^ iLulSUI S. ^ ^1] jJLUiJ 

: 2ljuui Sj^Laib u=> seven segment decoder ji *. tools 2 l*j 13 ji*>i 
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ject Debugger Run Tools Help 




/boad 



ill Asa Chart 

Export Code To HTML 
inAroOootioader 
s USARTTemwal Orl+T 
m£ Programmer Fll 
HID Termnai 
UOPTermmal 
MMC Card Termnai 
GLCD EKmap Editor 
Seven Segment Decoder 



« WaIB iii 



LCD Custom Character 
EEPROM Editor 




delay_nL3 (1000) ; 


portl 


delay_nL3 (1000) ; 


portl 


delay_ms (1000) ; 


pore) 


delay_m3 (1000) ; 


per cl 


delay maflOOO); 


port) 


delay_ina (1000) ; 


portb* 


delay_rrj (1000) ; 


portb* 


delay_ma (1000) ; 


portb* 


delay ma(1000); 


portb* 


delay_ins (1000) : 


portb* 



: 4.JLJI iuiU-JI 



l void main ( ) { 




\ 




j g IV * t it 
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co m mo n csth odo Ljuu+&%juut iolL l ^ ^ i » ,.j 



u 4 t a 4^ ^jji jjjsj-xiij 4 1 ii »“v (Oj-ii (4-uj (*j -UU M-*-4^ common 3 nods ^jjl ^^u*. 

Ha lii ui common cathode L1«JL^>< * i 4 ^ ' “ ^JL^JLUiJ l lit IlUfc portb=109; ^uai j^slii 

. osyi juisoi »> j-JsJb 5b vi . portb=146; t >k; ...^ ^ vi £>ji 

c c 

X \3jSU Lijl ClIq^MjO gjO (Jj^O _>joI JlQjU ^UXaS J5 gjOg ilijj c ljulX*S X >j^*jO cLujuJ (J^uOuoJI QjO 

£ 

I jJl^> cSgLuuj Ipjl t _sJLc QjIjlJI 



oIjjo 8 delay jjo\JI 4 jLS UjSg o-iSug 




void main() {char x; 
trisb=0; 
for(;;]{ 

if[x=0) portb=0b00111111; 
iif(x==l] portb=0b000OQ110; 
if(x==2} portb=0b01011011; 
if(x=3] portb=0b01001111; 
if(x==4) portb=0b01100110; 
iif(x==5) p o rtb =0 bOl 10 1 101; 
if[x=6) portb=0b01111101; 
iif[x==7) portb=Qb00000111; 
if[x=8] portb=0b01111111; 
if(x=9] portb=0b01101111; 
del ay_ms{ 1000); 

X++^ 

lf(x==10)x=0; 

} 



C 

counter 9I 4 x:Ljj iuo Jjo^zj 9J 4 jJLxc j+l cloj^UI 6ju3> ,j 5 J 
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iU-Ll> 



switch 



(Case) jjo\JI joljc^ub ^ajjJaJI 



1^3 count l^joouajufc output v input L^jjj l^JLc cSaLu function Jjo^j 3> 

JJ £gjj 6 at; (JS gx> 1 jIjlQjoj Jujj cL*jb JSg zero cj clJIjujI ^jcxoS qJ up cUxjujI jjsij-d 
^ 9 oAg^-gjoJI oIjJUI ^sJUl binary Jl pSj Jl jcJ count v oLxjuuuoJI function 

V £>jjg count cj JI jJU £ 9 jjj 3> up=0 JulC \Ux> yaSjJI lift ^^j i_5oJls '• JX^LjuUL- • 

liSLfcg zero /x3j ^jsj CjJuoa^uJI portb ,_sdc vjJUIgO bOOllllll 

C 

4 tSgljuUU 9J jjol Ju^AjuU JOQSU Up = 2 j>diS2juoJI t_S JlLC gj switch case ^o\Jlg 

£ 

. l-xSL&g ^jvjb jjoI JLOJuui 



unsigned short count (unsigned short nun) ; // define function at the heglnlng of the program 
unsigned char up=0; 
ijDvoid inain() { 

//portd Is output 

// put zero at portd as Initial value 
//Inflnl te 1 oop 



//call function count 



trisd=0; 
portd=0; 
for {;;}{ 
portd=count (up) ; 
up 4 + ; 

delay_ms (1000) ; 
i f ( up=l 0 ) up=0 ; 

} 

> 

unsigned short count {unsigned short nun) { 
switch (num) { 
case 0 : return | 

case 1 : return GbOOOOOllO; 
case 2 : return ObOlO 11011; 

case 3 : return ObOlOOllll; 

case -3 : return ObOllOOllO; 

case 5 : return QbGllGllGl; 
case 6: return QbOlllllOl; 
case 7 : return ObOOOQOlll; 
case 3 : return QbOlllllll; 
case 9 : return ObOllOllll; 

> 

} 



cuxji ^sJLaiuig count J £9.hj3> function count Jl uSaLuSv up=0 Jg\JI ^3 
clcojUU case 0 jIl^s switch (0) J num =up=0 
up j ujj zero p3j ojucx^uuJI portb ^sJLc l^j-sjg obOOllllll; 

t _sJLc v_SaL»j £3jj3 J up= = 10 v_9gjuuyg cL*jb OJuoJ jJcuJj pj Up=l Qju^xiS 1 jl.V-a.oj 
up=10 uSgLjuu ol Jl liSLavg ouucx^uuJI 1 p3j jjJtu3 easel v &>><9 count 

c 

. IlSLdvg JuJc> qjo Jlszj Ijujg Up=0 b oJgJI 
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! OjjIjJI J 







1 






1 




13 






14 












_2 


■ 




_3 






_4 






_5 






_6 






_7 






_S 


■ 




9 






10 






_1 


a 


































































1 





















MCLRA/pp/THV 



RBO/INT 

RBI 

RB2 

RB3/PGM 

RB4 

CVREF RB5 

RB6/PGC 
IT RB7/POD 

HUT 

RCO/TIOSO/TICK] 
RC1/T1 OSI/CCP2 
RC2/CCP1 
RC3/SCK^SCL 
RC4/SDI/SDA 
RC5/SDO 
RC6/TX/CK 
RC7/RX/DT 

RDO/PSPO 

RD1/PSP1 

RD2/PSP2 

RD3/PSP3 

RD4/PSP4 

RD5/PSP5 

RD6/PSP6 

RD7/PSP7 















































































■ ; 


32. 






































34 




































T 


35. 




































: 


]6 




































; 


37. 




































T 


]3 






































33. 




































, 


4D. 




































































15. 


































16. 


































17 


































13. 
































■ ; 


23 
































: 


24 
































; 


25 
































■ : 


26 












































































19 




































■ : 


20 




































■ ; 


21 




































■ ; 


22 
























r 


k 












27 
























V 


P 










■ ' 


23 




































■ ; 


29 




































_U\ 


3D_ 



































































































































































































































/ i c 

! guob^jJI 

. down counter 

/ \ 

\ I 1/ : 

£ 

clcxj3 ^jJI Up LoAxCg club 1 jlajoj JjiJg 10 <^ljuul QouJu Up blju .JjlC cii\J 

£ y\ 

jIjiiLoj Up 6 g.la:> /xjJlbj /xj ciil JuJl> <jjo Jisdl IjulJ 10 v-SgLuuu L^JLs^j LuL 9 0 

dJUS Jjcxi: /xju /xJ li>l cii\J dJUi >9 ^LuJI guobjjJI <jua£Lc vjvJLc function C 9 ll Jl 6 gla:> ijs: Jc>lg 

ouu 0 sj^_ajuJ I ^_gvJLc jjqJguljuj 1 /xSjJI julc cu\J jiUig segment Jl ^ ^ vJLc zero ^jJL 9 

^jvJLc Zero jg-^lb ug:> 9 jIjlQjcxj up £uu^ug gjjj £uu,£uS Jolg jUjoj Up Jjaji 

■ :xg£JI l _s ^9 (J-ulo g^ bxS bgiaidl OJlq^ /xjJl&j /xj I Jj Ouuoj^uuJI 
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unsigned short mas If (unsigned short mum) ; 
unsigned char up=10; 
void maim, ( ) { 

t r 1 s d=0 ; //par td Is output 

portd=0; // put zero st portd as Initial value 

for ( ; ; } { 
up — ; 




portd=mask: (up) ; 
delay_ms (1000) ; 
i f ( up=0 ) up=l 0 ; 

} 

} 

unsigned short mask: (unsigned short mum) { 
switch (mum) { 

case 0 : return ObOOilllll; 
case 1 : return GbQQQQQllQ; 
case 2 : return ObOlOllOll; 
case 3 : return ObOlOOllll; 

case -3 : return ObOllOOllO; 

case 5 : return ObOllOllOl; 
case 6: return ObOlllllOl; 
case 7 : return ObOOOOOlll; 
case 3 : return ObOlllllll; 
case 9 : return QbOllOllll; 

} 

} 



QSU LjuluJ I OjjIjJI ^jjULQJ 



CjJUI 




±2 

even counter 




! guobjjJI 

l _sor9j il J lc 6jLc 

:^95JI 



unsigned short count (unsigned short nun) ; // define function at the heglnlng of the program^ 
unsigned char up=0 ; 
void main ( ) { 

//portd Is output 

// put sera at portd as Initial value 
//Infinite loop 



//call function count 
//Increment Jby 2 
// delay 1 sec 

//when up=10 count again 



trisd=0; 
pen td=Q ; 
for (;;){ 
portd=count (up) 
up=up+2 ; 
delay_ns (1000) ; 
if (up=10> up=0 
} 

} 

unsigned short count (unsigned short nun) { 
switch (nun) { 

case 0 : return ObOOilllll; 
case 1 : return ObOOOOOllO; 
case 2 : return ObOlOllOll; 
case 3 : return ObOlOOllll; 

case 3 : return ObOllOOllO; 

case 5 : return ObOllOllOl; 
case 6: return ObOlllllOl; 
case 7 : return ObOOOOOlll; 
case 3 : return ObOlllllll; 
case 9 : return ObOllOllll; 



up++ _>o\JI $s 2 jUloj jlszJI ol \JI up counter Jl o-c jj, u> i^SJI 

baS Up=Up+2 ] V 

seven segment Jl J+s ologULo 6±a> \co Vu 



[oTo llolb 1 rolfil oTl 1 Number 5 binary a — 






dp g f edcba 



Number 5 mask 






0) 

8 

C 

o 

u 

S 

u 




UM 

r 

U-a— D o 

dp 



jJlc ?? L^a-uiaj V cJU»jlai! J.ui s t,V) . 



Low current common 
cathode display 






4- <jV V j*S LjLajLm CotuSJ Ulju-J jJ 4 jL^ 4- 

uJI ^JLxj 4-J l *** Jjj « -Col jiLJj 4JLLd ^j-c jt^U) jjJI Lufe 

t *v T ( 5 ^ 4 1114^ _) yJ 1 i all LU4^»t ah 

o5 l-oo JLJ 5 »l^>o i ^l^ji 

* mTl 4 dJLu V ^isi j -L^J! J-JLdU LjUajLL^ L^JLia 

vvah'w// ~ 






gj|>JI £3>juUjoJi 



: gboU^I b^ls 

JulC cSJlcLxJI JlsJU J9JI ^UqjoJI ,_sJLc ksz* ai\ _llc (J^Lojo qjo O^Suo QjoU^ Jj<xC 

. i _5JjUuJI jlsJU />$su ijoLdl ^LlqjoJI JoaJoJI 
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: ^Ul 



unsigned short count (unsigned short num) ; // define function at the heglnlng oA the program 
s i gned char up=0 ; 

□ void main ( } { 

trisd=0; //portd Is output 
trisc=255; //portc Is Input 

portd=0; // put zero at portd as Initial value 

□ for (;;}{ //Infinite loop 
Bit (rcQ_bit=0){ 



El 



idelay_ms (10); 
if (rcO_bit=0}{ 



up-n-; //Increment Jby one 
i f ( up >=1 0 } up=Q ; 

portd=count (up) ; //call function count 



while (rc0_bit=Q} { } 
dela^_ms (10); // delay 1 sec 



■ } 

■ } 

□ if (rcl_bit=0) { 
delay_ms (10); 

□ if (rcl_bit=0>{ 




up — ; 

if(up<0){ up=9 ; } 
portd=count (up) ; 
while (rcl_bit=0> { } 
delay_ms (10); // delay 1 sec \ 

} 

> 

> 




unsigned short count (unsigned short num) I 
switch (num) I 



case 


0 


: return 


ObOOllllll; 


case 


1 


: return 


QbQQQQQllQ; 


case 


2 


: return 


Gfc 01011011; 


case 


3 


: return 


ObOlOOllll; 


case 


4 


: return 


ObOllOOllG; 


case 


5 


: return 


GbG 1101101; 


case 


6: 


: return ObOlllllOl; 


case 


7 


: return 


ObOOOOOlll; 


case 


3 


: return 


ObOlllllll; 


case 


9 


: return 


ObOllOllll; 



-j> 
- 3 - 




up main Jl J+s qjoU^JI qjIju ^ call function Jl duyu pj qjl 

c 

Oj^Juljuj uSjJI ^juljuuJU qJLuJIg dji^gjoJI Jjcxjuuu dlLbg SiQnSCl ^gjJI ^jjo djl 

Up dj0u*9 .^bjJ dg\JI ^ LlqjoJ I ^jOLc Jas^xJI JuuCg jSL^xj dju I Juu I ^Louc9 dJ Up ^l&1joJ19 JjJ*9 Jlszj 

£ £ £ 

call JJ t a oS V j 10 QJO J*Sl CIjuL^ OL 9 \J jo\ 10 QJ 0 jjS I ^ 5 ^ Jj3) UP pj J 0 I 9 ^Uu£bJ 
^ 9 ^> 9 joJI pSj Jl \jbjSL) vjvjJIg 9 j5LjoJI J ^jOUl ^oujJI L^juo jl> 1 jg function 
JJ ^ju^Jug up = 0 dj0u3 Js»u djjiJL Joj^juuJI jjuLzzj Up = 10 jju^u I-X5L&9 Up ^jvS 

^jobJI ^Ll^joJI ^jOLc L&jls 2 j Jogjo.Ji j Lucx 9 bis Ouuoc^ijuuj I ^jvJLc p9j j^Jcyg call function 

£ 

up=9 cUxjJJ up<0 9 J Joj^iJI ul Jc%jS "1 v - > $ju£u9 J 0 I 9 jIjlQjcu Up JJLaj 
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pj liloJ La 0^9 ^jOLc 9 cuxjJlII call function JJ l-ju^Aj pj 

£ £ 

O IS ju^JuoJI gJ Lo I 1” ^Ula^U QJUL 9I3 ySL*£> <wSJuc_C Og^Lj LoJ OLjuULC SlQnSCl Oil ^JV-Lc UP juk52JLoJI 

£ £ 

L»^uuOJ^_juuJ 1*9 jJL<qJ ^JjO Ji)l j^joJUO i 255 yOJJjJI ^Lo^L^juJ jL>lg jlajou ^ Jl JJL 9 I LoJ char 

. 9 \joy2k 0 ) [Jjjlo 

\ OjjIjJI J-y^gj 



U1 



13 

14 

2 

3 

4 

5 

6 
7 

3 

9 

IQ 



OSCI/CLWN 


RBO/INT 


0SC2/CLKDUT 


RBI 




RB2 


RAO, 1 AMD 


RB3/PGM 


RA1/AN1 


RB4 


RA2/AN2/VREF-/CVREF RB5 


RA3/AN3/VREF+ 


RB6/PGC 


R A4/T0 C KI/C1 OUT 


RB7/P0D 


RA5/AN4/SS/C20UT 




RCO/T 1 0S07T1CKI 


RE0/AN5/RD RC1/T1 0SI/CCP2 


RE1/AN6MR 


RC2/CCP1 


RE2/AN7/CS 


RC3/SCK^SCL 




RC4/SDI/SDA 


M C LR.'Vp p.'THV 


RC5/SD0 




RC6/TX>CK 




RC7/RX>DT 




RDO/PSPO 




RD1/PSP1 




RD2/PSP2 




RD3/PSP3 




RD4/PSF4 




RD5/PSP5 




RD6/PSF6 




RD7/PSF7 



PIC16F377A 

I 



































A 










L 


\ 






































































































L 




























F 
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r: 


2 














■im ■ 










-1 m 


L- 














_ ;TCYTi 






^TC YTy 
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34 




























35 




























36 








T 






















37 








0 












!> 










33 










] 












] 








39 
























40 










J 

i 


> 








< 


M 


h 


























% 


¥ 








15 
































16 






























17 






























13 






























23 






I 






















24 


























25 




























26 
























































19 




























20 




























21 




























22 
























h 




27 
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P 




23 




























29 




























30 

















































































































































v/AJuobJI £9 a ^*AjuoJI 

i^gj^juuuoJI 6 j>Sl 9 

^jOUI ^jvJLc JoaJoJI JuLCg uSJlcLtu Jlszj Jg\JI ^jvJLc JasizJI JulC £ujIqjo 4 <jjo Og5Ju guobjj JjcxC 
/>l9j\JI Jl2j gjIjJI ^jvJLc JaaJaJI Ju^Cg cLprgjJI ^Ijlc\JI Jl szj CjJUI ^jvJLc Jq^qJI Ju^Cg ^jJjLu Jl 2j 
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: i9 SJI 



unsigned short count (unsigned short num) ; // define function at the heglnlng of the program, 

unsigned char up=Q ; 
void main() { 

trisd=0 ; //portd Is output 
trisc=2 55; f /parte Is Input 

portd=0; // put zero at portd as Initial value 
for (;;}{ //Infinite loop 
if (rc0_bit=0) { 
delay_ras (10); 
if (rc0_bit^0){ 




for (up=0;up<10;up++) { // UP COUNT 0:5 

portd=count (up) ; //call function count 
delay_ms (1000); 

} 

while (rc0_bit=0} { } 
delay_ms (10} ; // delay 1 sec 
} 

} 

if £ r c l_bi t=G } { //DOWN COUNT 9 : 0 
delay_ms (10}; 
if (rcl_bit=0){ 
for ( up=9 ; up >=G ; up - - ) { 
portd=count (up) ; 
delay_ms (1000); 

a 

while (rcl_bit=0) { } 
delay_ms (10}; // delay 1 sec 



0 } 

if (rc2bit=0) { //EVEN COUNT Q, 2, A, 6, 8 
delay_ms (10); 
ix i, rc^_DXt==0 y t 
for (up=0;up<=^ ;up++) { 

■ portd=count ( up *2 } ; 
delay_ms (1000); 




while (rc2_bit=0) { } 
delay_m3 (10) ; // delay 1 sec 
} 

} 

if ( rc3 bit=G) { //ODD COUNT 1,3,5, 7 






delay_ms (10) ; 
if (rc3 bi_t==C){ 



whi le ( r c 3_b i t==G ) { } 

delay ms (10) ; // delay 1 sec 



"x 



} 

} 

I- 

} 



unsigned short count (unsigned short nun) { 
switch (num) { 

□ as e 0 : re turn ObO 0 1 1 1 1 1 1 ; 
case 1 : return ObOOOQQllO; 
case 2 : return QbQlQllQll; 

case 3 : return ObQIGGllll; 



case -3 : return ObGllQQllG; 

case 5 : return ObOllGllGl; 
case 6 : return QbGlllllGl; 
case 7 : return QbOOOOOlll; 
case 3 : return ObGlllllll; 
case 9 : return ObGllGllll; 

} 

> 



C 

,jjo cijls up=0 u$£j LoJulC j \jSj ol jXi 4 qjo cij^Suo for cUiJbdl ul JcsJ (_sor 9 >JI 2 >l J lszJI v_svS 
juLcg 2 l _sJLc up=l juLcg ojuoj%_*juJI £ 0 pSj . Jl vjJLc up*2 cchlaoJI 

O 9 SJ cuJ^Lszjo ul9 i-Si^aJI ^IjlszJI dJU-iSg 8 (_sJLc Jj ^oj lip=4 JulC 9 6 vjJLc J^xaJ lip=3 

. Ij^9 1 \^j\3 UP=0 LoJulc (UP*2)+1 

! 6 jj I jJ I 



RjCQTIOSOmCW 

RjCimOSKEFZ 

P.ijZiljijPI 

RC 35 CKECL 

RC^DEflA 

RCS5DO 

F.CbTCK 

P.CTi'PXHT 
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1 P.i 


1 






















in 










ID 
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ID 
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:TEXT1 




















cTFxT- 
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0 1 
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+□ 




0 1 
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1 1 
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F 
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If 
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X 





















































































































































































































































































































































































































































QjO oliuJ 3 J^juO iJJO Ju \i OuuOCjtLiJuJ ^jJLjuuJ I /)JC^jujI Ol O^jl I S I ^JvJul «^JUS y^jSLO Jj5> 

S' S' GjuuOCf£j*JuJ 1 3 j>SuijoJI 

(jAjuoJI ^Lol vjvJjlS dJUi &09 cLuxd»l jiiS I i_S_p>-l £jL»jo i-SjJ ulS 9J lilog 

£ 

/>l i_S_p>-\JI ^jUejoJI uLuo l _sJLc QJLajuJ U I ^0 L 9 j I 

S'u.o^l 



JaiiS oLuj 4 






JO I Jc^liLajU Ij JllJSg (oLlajJI 2 >JlC <Jl^U g^LuoJ QjO ^ 

( 74 LS 48 ) L 3 vjo-ajuu ^JLoISljuo djJl^ 
(BCD to 7 segment Decoder) ajLc l >^9 

l^J 6j9^ OJuig 




-jtjaJtj 
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f h-I_Cj4D 




JO/IHT 

RBI 

RB2 

i^POM 

RB4 

RB5 

3/PGC 

r/PGD 




33 








7 




A 

B 

C 

D 

BI/RBO 

RBI 

LT 


QA 

QB 

QC 

QD 

QE 

QF 

QO 




34 








1 






35 








2 






36 








6 






37 








_4 






38 








5 






39 








3 






43 


























F4LS43 




TICK] 

ICCP2 

■CCP1 

K7SCL 

Jl/SDA 




15 


















16 




BCD to 7- 


SE 




17 






18 
















23 
















24 

















Common cathode 7-seg 



13 



12 



11 



10 



15 



14 



-SEG Decoder 







JuO^ULJUJ (JjLajuJU £jUkjo 89.. 9_,>Sl»joJI ,jjo iiaS J>-ljuo 4 IpJ ul 



p3j jjJJ-ajUU JjOX. 



: IpJLxc Qjlsu^ 

t _ 5 vjul ^xsjoj binary coded decimal BCD qjoJS ol 

■ • (0,1) 4 jjUulJI ^Ijlc\JU _>JdLuo p 3 j cj u^ 5 j i_svSJ 



I cpLSu Luos Iil9 b Oj 9 jJI vjJLc IpJL^gj pj ^JLolSLjLoJI ol Jo^\b JUxJI ,_s\S LoS ....Mjuos 

portb =3; 

■ i_Svj\JI i SvJI /)C)J U_ juU Qj^uUO Jl Ol <iJU3 (_$O52j0k9 

Portb = ObOOOOOOll; 

" 

^ ....OuLj ^IjlcI ^_sJI dJUg^O pj djl ljuig 

LijL^ib\J 3 iAsdl 4jL9l5uo p\3j\ (7448 I^jcuo^uuu (j^uou ljLaAj>l) pJLoliLoJI p$su.. I&julc 

oLxjuJUoJI OulOJCj— »jJ ^j^Q-juuJ I c lJL>IaJI oIjuJUI JLaJ /)^ALjuj) CJuUOJZZjljuJ QJLjuuJI 

(a,b,c,d,g 

..dJg^jjj (J53 3 pSj)\ LujJ j p ibu dJU Jug 



(7448)AJLolSjLoJO ^bJI o\Lg^iJI J 9 -)l> 6j^> oji&g 

< _sJLc (Jjo disl^u Log <=ULo LSL auoJU (A,B,C,Do) ,J_>Juo £Oogj 

(a,b,c,d,e,f,g)c 
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TRUTH TABLE 

SN54/74LS48 




INPUTS \ OUTPUTS 



DECIMAL 

OR 

FUNCTION 


LT 




D 


C 


B 


A 




S 


b 


c 


d 


e 


f 


0 


NOTE 


RBI 


BRRBO 


0 


H 


H 


L 


L 


L| 


L 


H 


H 


H 


H 


H 


H 


H 


L 


i 


1 


H 
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L 


L 


L 


H 


H 


L 


H 


H 


L 


L 


L 


L 


1 


2 


H 


X 


L 


L 


H 


L 


H 


H 


H 


L 


H 


H 


L 


H 




3 


H 


X 


L 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 




4 


H 


X 


L 


H 


L 


L 


H 


L 


H 


H 


L 


L 


H 


H 




5 


H 


X 


L 


H 


L 


H 


H 


H 


L 


H 


H 


L 


H 


H 




6 


H 


X 


L 


H 


H 


L 


H 


L 


L 


H 


H 


H 


H 


H 




7 


H 


X 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


L 




8 


H 


X 


H 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 




9 


H 


X 


H 


L 


L 


H 


H 


H 


H 


H 


L 


L 


H 


H 




10 


H 


X 


H 


L 


H 


L 


H 


L 


L 


L 


H 


H 


L 


H 




11 


H 


X 


H 


L 


H 


H 


H 


L 


L 


H 


H 


L 


L 


H 




12 


H 


X 


H 


H 


L 


L 


H 


L 


H 


L 


L 


L 


H 


H 




13 


H 


X 


H 


H 


L 


H 


H 


H 


L 


L 


H 


L 


H 


H 




14 


H 


X 


H 


H 


H 


L 


H 


L 


L 


L 


H 


H 


H 


H 




15 


H 


X 


H 


H 


H 


H 


H 


L 


L 


L 


L 


L 


L 


L 




ESI 


X 


X 


X 


X 


X 


X 


L 


L 


L 


L 


L 


L 


L 


L 


2 


RBI 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


3 


LT 


L 


X 


X 


X 


X 


X 


H 


H 


H 


H 


H 


H 


H 


H 


4 




c LS2J 



/□□□ 

I.JI cdLoliioJ 




1 .1 r< 



fjgjl i^svSIj Jjcx-C dJLkSuoug c ULo LSLjLxxJ I OJl pj l-SJlcL^u ^IjlsJ fc^juuuuo ciiiSjjoJI oloJLoJI ^jvS Ji^ijLjujg 

.cJ^^juug j^juuu J Sj LcLj oNjisdl 
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ol9()JLZU>JI /> ILI^jLjuU U 7 segment Jl &*> JjolaJI q+slS 

? y I jU 



iLj : 4UhvVl ♦. $ uj! jjJlL* | 



t aa ^3 i cjLaj)^ <^U ^JLc ^SLI 

:^JLU!:r*SJ! 



.lj! ^^suj char xl; char x2 ; char x3; char x4; char x5; 



^Jb i *— > J jt 



$ 4iLjj*LaJl ^joiiu <« 4JL0 ji 4 jjJuL* J/u 



char xl,x2,x3 / x4,x5; 

I 4jl LJ^jS ji !iL* J .. 



U-i5L»j Lul i^u^w 4 i 4 Ai ^313 L-fcj . I-Lx j-*VI <j^SLu-ui& <uL>j- L aJI ^jojuij I ji 

■£ v^ i i / /ii 

I^JLa jjJlLo ^ l)' b^jt ji Jlill J j 4 < « ^yLat^ 4 JL^Ij jJ^uj jjJuL* L-aJl ^^Ijw j( jjJlLo 4JL* 

: ^juji j^sji 4 jUi ~3 Lusu^i char £>ji 

char ahmad[100]; 

(«^ji . ah mad _i ^ ^ . »t i ^_u$, 4j $ ml {jjJu-« ^ * • ) j"*' 1 * \ * * j^&u ^ <^ ■'-■■>* ^ ^ ^_«vi i 

ahmad[0] <l^i J/vi m jA\s> i^SjJ! Ijuj l 4jl# 4jVI 

. Ij&Aj... ahmarl[7] .».m ti j ■^•,.ti J ahmaH [1 ] ^...i 

y y ( nHHi n \yti 

^2 jdUuLtl |4-ul Jdt mm [4] <i*l . j i A ' Jt ) 1 4-»-i-2 (j^_)j j ■ aJuJI (jli Jjjia yiJUA : 4^3 

s£ 

* 4JtJj I ^UjJ 4Lw4-^ JiJ^J ji Lli^-yu ^j^yuJLfi <Cw4-^ ^u-Jj LiULyyJ! ^SJt HiM.I 



U= a^a»^ 4 ji j^ju UjIs 3 chair segment [10]; j^Su LLbU5b 
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I 









riJlJI f^t\ 

* i 

Segment[0] 
Segment! 1] 

Segment [2] 
Segment [3] 

Segment[4] 

Segment[5] 

Segment [6] 
Segment[7] 
Segment! 8] 
Segment [9] 



j r i Lfljj * ■ I 

jE ju-1^ 

jrJJ tLi-i-J ^-iij 

Li i_^w^ 1 L_i ^ TOO ^ '■ 

char 



j ju>o o' ij-jjt segment[0]=5; j^yi 4 *~*^ ^jL-yu 4i3j)rt i^tl ja^JLc Jjl <jl Lj-iji 

. segment[9]=10; ^iniCn^ nif iii ) ^x jw V | ji i ^ \ i T I <L4-L^ 



<W£ife» 



Ij ju^aJLfc 4 -< m 3 JjJL^o ^4 ^ ^ ^ L‘l.lSs.»J 

char Ashraf[4]={ 5 ,10 ,100 ,20 }; : Jtl* 
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****** | 0 Ly La ^21$ 



^ -‘ ^ * »* common cdthodo ^ ^ * ■ ■ ^jL3^LuiJLu< .. tjuj 4Jbi 4jbi 

00111111 portb Jjt^J Ji A i S) L AjjLyJl <iu^>wj| lALUjbu <«l ^yj! 4JLu^ji! 

laS^Aj . . 00000110 portb Jju>o jL^lbV $ 

^^-L>o segment[0] ja^JuJi sogmont 43^ ^ ^ * J-*ju l>5 L* 

00000110 jl^Ij JSL1 ^ segment[l] 00111111 jsli 

* Cul^sJ^i ^JLc 4jLi-aJ ^J1 j N a-u^ CLL^Lbri pVtj 

_ ~ ~ _ " k / 

| void main( ) 

1 I 

! { | 

I [ 

| char segment [10]={0b00111111,0b00000110 / 0b01011011,0b01001111,0b01100110 / 0b01101101, 

: t 

; 0b011111101,0b00000111,0b01111111,0b01101111}; 

: charx: ! 

: t 

| trisb=0; 

I while(l) { 

for(x=0;x<10;x++) { portb=segment[x]; 

■ i 

delay_ms(500); 

! i 

I } | 

: 

} | 

} | 

<«Lj L*| yjju L*^ <7ij Cjum^>yLhti h nit I ^ I -iis \ (j 1*4 Ajjh JVI HjjJ ^ ^ ^ uLJLm » ljtl 

<jl L^JLu ir^ll L*J^ ( Switch.. CdS0 j! if J- 4 ^ ) 

99 4 rt j ji I ^ jJ-j 

£jJJI RAM 3jjs) j jJ j jjujza ^j Su Ji t ^j! ljUSLH 4jI_u ^-3 Ljjjaj JUi) 

. ^1) JjjJsaoj SjL^j j ROM 
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I^v 4_JLc jj Ij S* IjJUU J-jLB 4 jLj SjjsaljJl j** Lufc RAM Jl ^9 djj^o Lola jjJ 



L*_LcC ^)VI 



Luhjl J-fc 9 4 JljJ^>o ^Lj ^1 < jJ 4iulaj J-\^o ^UIj 4- 3io ^jJI J^SJI j-c I3L* jiJ j 

<L>w<»j-i 4JJ ^L\Js-L^dL jl^Lj jjJI loJ5u UjI ROM Jl 4Jo j^o Jj V .. *4jLv V I 9 RAM Jl 

-llcj . ROM Jl 4-jUiJl (^jJajuJl L^-l^-uju U^a 4^w«^ll) <L>w«> jjJI jL^jv ^3 

. ROM Jl j-^ljVI ,*u a ( gJ Lxl I ) jjjJ I j » jjij jJ j/< i^jjiLiXI JJJi 3jJI jJI 

. RAM Jl jyJia ^±ai ROM Jl 3 jio ljJUJi 

3uL^j>faCfaj ^jJlmJI |> I «l>wL<-j V Jjl » AjjJa tjV! Lo-J ^yj-jL-uVI LJl^-*-u LLcj 4aj^wJI 4^i^JJI ,-l*_i 

L*iS ^ i j>L\3*3^uL) L*j $ ( Switch.. C3S6 $'\ if J-^>> ) Jl^>. j>Ll>Ji-«jLj L*a] jJuLu* 

99U^uu 3>-^' 

Lu& . <.>i < sll^ ROM Jl ^J3 j ‘ 1 4jv L_u_4 jl>Lj L3LS ^LuL^j-JJI LL^ Ji3i*4 <»l 13) 4ji aIdL-uj Jio AjLvVI 

^l I JL^-uu/l 13] L*l • ROM Jl jVLu^ A 1 ‘‘'< f i <J-^^JI JjV RAM Jl 

. ROM ji RAM ji i iu Lui3 jji j^ol.u.1 

* 

ijLoi ^ i {j\~K 3 iL-oJl (jrtJJijjJaJ 1 (^JL>y lJjLuL>I L^-l3 jJ d t*» . , .. . Tl .‘M :* . < t-> ~ ■ 1 1 p tA* -» «a Jjljj < ^JLxU > 

fJLS LJ .,LcJ1 aJL-jj ^ 2->»L)^Jl 4 ^v^J ^Uil ^ RAM Jl JjlSLo -L>* 4ji ^L>0 LjLLuuLalJl jJ2_xj 

ji ^- 2 ^ji j)i5L«yi j-lj-j j^l>o 4Jl>ji Ujb < ( NO 6n ough Ram ) 4-c3b=a 3jj=aii $ 

^Jt^O 1 4 3 |^i 4 ' 4 - I ^ ^ >JI in < . .i ^ Liu.^.>.Luj 3 ■ •■ >JL>g ( ,ti ) 1 ***~^) RAM 

. RAM Jiu-tJ* ROM 

s ^-i ^bcb/’ *-* i ’ i — i ) 

. Jl jVl SjLiVl Lu j-i^u 1 iji=i:ai J£l Liii U)^ 






i> I^l>i2Lw I ij^TuwLj 4 j i ulaj ¥ ■ ^ t ^j^jJ £ wj Lj |> I jl>C\-uj I ij jj i jJ Jf Lii I 

i-ui ^o-Ju ^Jl <UvL>Jl 3 3 a I ^l 3jJI jJl 4 _> L-u-^ ^jLwoj>li=3 )cj L - 1 ^jJ 1 .S * ) ^jJI l-u^ 

. ^jJl 

3 -<-S const 4_^JL=3 l_ 1 5Lj J^SLI ^ CjI j.ulU. 1 l^JLjCLuj I " -•-^ 4_3_j^-LaJ I j ) ^ JIoLj cL3ljV 4JLx3JL<a/ L*j 

: ^LUI JLiXI ^-Jj^ ^>JI 



^ aK.i ^ Aft ■ ' 

tlulJij) L_Oj jsJlI 



const float Pl=3.14; •. jii>. 

;::n-" ;:r — *ss***~ y 



**. 

P : 

** \ 






a> 






wluUlIl vyil 



3 1 ^j-SL^j V 4 ^ ^ 3 Tl &L\Jb Jji 3 * ‘—*->^3 V, ^ 1 ^Luoj 4l L ^-<-a L l a>j PI 4 ^ <« I Llol3 Lj>\ <<r>t Jj V I ^>0 

. PI 4-^-cS ^t PI++ ^ifLo t— ulSLj Jj 1 L2i3 ^ ^ I LULSL^J ^3 ^jJCLj 



f Program Memory ) ROM ^»tj — a 

. Lj^=j 1 » Const ^ i \^s 2i£Lu>Lj ' ■ 3jl*c ' j t Lua^i a ^jSt -;t, l | j^» 



: ^^LUt AjU=3 iliSUxi CLL»ji.lu< j a ■ -t' ^t. ..il AjJLjJI ^^jLj LL&j 

void main( ){ 

const char segment [10]={0b00111111,0b00000110 ; 0b01011011/)b01001111,0b01100110, 

0b01101101,0b011111101,0b00000111,0b01111111,0b01101111}; 

char x; trisb=0; 

while(l) { 

for(x=0;x<10;x++) { portb=segment[x]; 

j 

delay_ms(1000); 

} 

J 

1 

| } 

juJ&JJ Jh*-*-? i wolj-J 2^2 i^t a. LjljjJklLtf 2 2 a ,j_4 A fr j 2 1 Ljj^ Lo ! 

• RAM 



4J^jLLdjt L* 4 JL-jj JJ6^* hex i a \ a J j J Jl, lC, 4jl1 - 
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Chapter (6) 

ICC 




www.az-ex.net 
twitter.com/azex201 3 

facebook.com/alazharexhibition 
facebook.com/groups/azex.201 3 



LCD 




9 UgjyJ L0JO3 LCD Jl ^jujLuJ Lo 

U$SjJ ^LjuU LuU OjLlC LCD Jl ^LjujLjuJ 

/xiLfcjJI /XjU9 ^^JLj LjuU olj^JL QJO ]o\sL) <JJO 

Liul 1 ^ 5 ^-*^! I Vn^9 i^sv^-P-^JI jbjJI J^L^ L£a9 

..cLjujLuuJI l 3vJLc clLlqj Jj£ uj\9 /x£J*ju Ol o^ucxj 
<^ 9*9 yo^L^jJI ^3^-*^! I Ojuul^JI O 

. Jo LqjJ I (^aj\Jjo 

Oj\ ^JVaSJ IjLQ} Oil qJo.QJ l 3vS pSsxuJ Lul Lojg 

^jJLc \1^9 l^J jj^o \J I9J I3 JLSLoul o^jbj 

^JO I JO^jLjuJ I V_jljuUC> 

Liquid Crystal ) ^UocJ jL^loJ 9^ LCD Jo^Js 
oljgJLJ! ^luj^lIL Lq^UlS2j 09 (Display 

( cOjL^xJI 

J4\ .. . . . pT 

LuuJI ulj^JI yi 0 j£ CLjjjLajJJ UuUOuuJ bloJ 

_ c 

o^Su qJL^JI oJLsJls ^jjlaJI 9 I cJjLajiJI 9 I cuJL^JI cdbJI v_svS Lol cuzj^JI <^b ^IgjoJI ol /xlszj 

\J cSl ^yaszjJI Lg.jJo 5 ?-J Pj-jujuJU OiJcsuo gJjl^jo usvSg ^Apzjo ob%jb PjJjjo O^LoJI oUu b+9 

obol Lp^xx^j \Jg OjjoJOuuuo q^j^> qJL> v-Sv9 O 9 SJ uls <UjLuijJI qJbdl v-Sv9 Lol -viljj^uJ 

v^jJLrJIg JjLuuJI <jaj lSI clJq_juj 9 qJL> v-svS O 9 SU .J 9 J 0 JI dlLai 0^9 
qJL^JI O^LoJI olijjJ> v-sv 9 LxxS L^uUjJ obol vjvJLc qJbJI 0 Jlq) v-sv 9 O^LoJI oUjjJ> Jd 9 bo 
v_sv-& cU, LuuJI olj^JLJI ol v» 5 x«^ 2 j I Xc ^9 <qJL LuuJI qJbJI oLuj^ Jjuo <0*99-1 1 

CLuO-juUlJI 0 &L> Ll& QJ 09 [sLO O^JLJI QjU ; ; oJ 9 ^LLlLuJ qJL> pL-juUuJg qjJLo qJl> OjljuUuJ 

.cdJLuuJI oIj9JLJIj 

<=Uj L uuJI olj$JLJI ^ssJLc. Juoy c aj uSvjJI gb jaJI oLujLuJ Jj d^ J 6 j 5 jJI 

,.C9*aJU U-jJojjjL juUUoJ I ^ L>jJ ! ^JjO ^ Jl^OljuUU qL LuoJI oIjqXJI QjO ^LajjLuJ gjuu^uJ 

(o^jJ^joJ I qjlsJL Ij j c Lu9^-^9 a >iLuo i j^juu vjJLc ^S^jS>u ^9^1 qjo ^(9^0 OjLlC 9^9 




Mirror 

(A) 

Glass 

Filter (B) 



Negative 
Electrode {O 



Liquid Crystal 

Layer {01 



Positive 
Electrode Filter (E) 



Displayed 

Image 
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iw) joJj .yLkxoJL«jij\JI Qszjj-* 1 > vjJLc VJ cSjJI £l>_jJI v_sotb_»jj Jol v_s\la2j 

joJj . JjLsjoJI ^JcljuuJI ^jJLc QJuJuoJI c L^j-k 1 )J\ vUaiiijjjl db%jl (Jjulqj U9SL1J P^9£L«jJ9_>SbjoJ! 

^Ij-aJuJI CUui) iJj<XS2J .j^jJI jsJoJI olV cdULuJI olj^JLJI ,JjO QSU$J QSuk ClSLoj dJJi J LS2J 
QjuiaJI &J09 joJj. .^uI^jCuJI dJJLi obejl v_sv9 v-pJo^bJ cdjLuoJI olj^JLJI <*+>(& vjJLc I 

c c 

yLLii^->jjl obejl < _5slc cbigjoX. yLLiiJL>jjV)l ul -X 5 UI gjo o ^9 O- 0 ^-S>>VII 

£ 

lS^jJLoJI jljjJI jg.loJ I oli> ^UjLjuuJI o! j9 JJ 1 ^jjo oIqxIoJI «v_5vJ9^I 

^jJg\J| qJlk]oS\ v_juujjJ ^UljuuuJ \j Qs>j± 90 vjJI J uzaj v-Sv<^jJu uljgJj <jjo \jAS*j l gJaaj 

c 

QJ09 i_S^Lc Jjcxsj lpjl 9 uS^VJI S^brjJI vjJLc c9jJoJI kisumu^ LoJulC 

gx> L^_Jb v_soJ I PjjjJaJi i _5vJ j cgjJaJl cC*j>9j i _sJLc cULJo v_s\9 cJjLuuJI oIjsLJI o J-02J /XJ 

£ 

oJjLajuJI olj^JLJI olfij^b ,jjo 0^3- VJI q.o.JaJU t^hi\ Jj^xj L0JULC9 .c^jJaJI t-S^i-Ajuuo 

Lpjjo cc^aJI -Vjjjy ^sJUIj 9 PiLJaJI dUb oL*j jj> cbul ujllsu v_sv 9 i-jJaiCijuULO Oc^Sb <3jls 
C9JQJI 0I9 v_sJLJIj 9 sS^iJb VJ L^jl9 ^JjLjoJI ob^JbJI l _sOLc v_sy>^ Jb»uo julc^ 

i_Sjj>VJI qjo JlqJu ul o^uoj 



L^sVLcI 9 



cJL> ^_5 s9 cJjLjuuJI JLjuuy^UI ol*jjJ> ujJjJu <*AjS 6 j ^> 0Jl&9 
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? LCD Jl CiLgjLuJ v_s^o> Lo 

C 

! L^cI^j! 6 Jdi) 3 LCDJI oLujLuj £,1^1 qjO JuJlsJI lJLl(5> 

CHARACTER LCD 



So* J 5 g Character culc ^iku gjyo J 5 g oLsjjjjoJI^ v_ 99 A^JI 1 jjo ^JlC ,j-C 6 jLx. 09^u t _ 5 v jig 
/x 9 j 16 tyD^C Lu5u0j gjyo I69 J0I9 v-P.^> OulS lil i_Sl Jq-O -9 J0I9 /x 9 j 9I «J)y> 9I yOj v_*iSy 
OJL&9 L^JL>Iju oLszjyoJIg ^9^aJI jl-XiLoj (jjjlajg , OJ0I9 6yo lg_JLc jjoj 16 9I <J)y> 16 9I 

IpJ 6 j9^> 




lyOuJ C « I lo J I 



SEGMENT TYPE LCD 

vjJLc gju^u Ijl^J Lpj />5L>jJJ ojyb JlSi-Cul IpJg Ijl> 

IpJ 0 jl &9 '■-jJLkJLi Jj oijc^io jjuojjLqjo LpJ 



JlSLujjl oli v_Sv ^>9 



BATT 



S’ 



VENT 

fliaoJ 



BBS 




o IDO 

~ I LI LI 

LOCAL SET 
AUTO HEAT 
FAN COOL 
CHECK 




GRAPHICAL LCD 

Lp-JLc kS\ <j>Suoj ^Sl 0I9JI OgJu Q^SJg Color LCD Jjuo ^jv-Q^g 

IpJ 6 j9jZ> OJuig J^juulSLuJ Ij ^jjjlaJg Lcul L^jJLc /x_jujjJI Q^uoug Color LCD<jjo Jjjl <L 9 Ju 
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COLOR LCD 

0JLd»9 0I9JVI J-ajoSLJL ^laJg QjgJLoJI o\Lj9joJI 9 ob^j^aJLJI v_sv 3 6:>9^r9joJI Jjuo v_s^d»9 

IpJ 6j^> 





/ 



^ sSLa^LjuJ dUjJ character LCD Jl 9^9 ^ J9L G9SJ ^^JuujoJI ^jjLaJujO v-jJLcI u\l \j lo;g 

JoiiS £.9jJI Ijlq> 




,jjo ^JlC ,jjo U95uo gj^jo JS 9 v_99Qj^> 9 OJaxcl J^Ljuj vjJLc clc 9 j« 09 jo oIszjjjo ^>c OjLx £,9jJI lJid> 

6j9j^JI 0 Jui >9 ,jjuu J 0 I 9 gj>oJ J^uolJI />l£j\JI oju3>9 5*11 9 I 5*8 Lol J^uoSLJI 

(5*8) /.MUI IJlA £k> 9 J 
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oLxlSJIg v-9gj^JI L^JLc v-Sljlg oIszjjjoJI qjuj ^SjS>\ 6j^> OJuig 

16*2 \Luo O-AiljuuJI ul cuic Jlaj Lo IjL&g oIszjjjoJI OJl& ci^LuuJI OJl& cl>Luuuo <juuliij 9 

ks\ gjjjo 32 oJLc kSqjszj qJLoIS q-aJjLjuuJI v-sl gj^jo 16 ulsL-£> dlLii ul I 

. OJolg Ojjo q^Lou /x9j 9 I >0j gl 32 



CU>L> ^Ug-JuJ jjiSI ^-JujLajuJI 9J g J^juUlSuJ I QjO I X(?) ^3^ ^Sl^LjuljuJ C_QjJ Q^Jg 

I \ cfo Ouols ^LsJuZJjoJI oLS^I ..Ld>lsjo IgJLoLs^ju uLajuJLc ^aS^J^lo OjjLcg LuJLc Ijl> 6 jJlszx> 

JLI JlLJLc Lo J qsl 9 \j^f 3 /xSJoJIg < TOuIjujJI fU) JjobdU cUob> ICS g^ogj Ouolijg JLlc LuJ L 
Ouo^juuu JgSgJgjjJI Ijuig) 6 ^ JgSgJgjjJI J\Ij> <jjog .. :>Jc*jo Jg^gJgjjj <LaJjLJuJI gjo c_jL^boui 
pSj OV-£-il 9I >0j ov-£jl 9I ^- 9 >> o\£jl CjlSj Oul cOiiLuuJI ^jvS ^jJI IC Jl (^9^ o^-juJ^L 

OlS2j Oul gj \Lju 0 qJb>|jJ| cocLu OjJljJI o^Lc UjJ^io 6 ^ J ^3 ^OjjLuulII ^_5\JLc oJU C) p a X^[ a, cfog 

Ov9 ,J-juoSu ov^l l3v Q lo* 9 lJ- juUL ^ l-S^-^I gji M A "OTpJI £Lj ^gS ovSJuj^I 

J^-juuuu cLaj^JoJI IsJog cilaj Oul oJI JU>{? Ioj uLuuJLc cUjjL^I Oul ^j\ £jjjoJI 
. Q q a logJ L joqsuj oJI IG Jl J^Juug ^^-^LjuulII J^SJuj 6 ^g c 5 g! 






. ICJI U:> ,_sv^ <LUL*iJI >£-b l _sJLc vjJUl cb 9 _*juJI olaiijJI bz>\) ^ ] 

Ul LiuJtS 9 J l*j\l Lo LC 9 J OigJcsuo U^ Q-ULuuJI t _sJLc PjLaSJI ul 6jS qjo jo^Ju t^JLJUg 
6 ^ \Ls*9g qJLc ^OL9j^jLo cLoLiuJI u\J cl>L> j p Iqa ^ j^puuo IG Jl 6 j^l^ J^uoXoJI 

c?) ^UuuLjuuJIg a eft ^jjuuo 0 V>^ L^jJLc OuuL^g Jg 2 > o-o Q-jujLjuj OuJ> gj 

1 rh J p lo'Jg ^jyj^JI V-9gjJ^JI \jSU oLajjLuJ Ig^ijuU IgjJu 6 5 JiOuJI iJjlx3jS2jJ& Q-aJjLjuuJI u\J 
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oLujLmjJI 0 Vffo J^LajUU ^^SuOJ CjlOU i_SV-aaJQ vSlajoJ I ^LoljjJ i SvJLc L^JuLii /XaJ _^j0 mI OJl£ . S IL 

! < _ 5 ^g Ijc> ^Jq^juju jjolgl i _s ^9 jjolg^l 6 Aj5> J\L> 1 jjo L yjio JjoLsziJIg 



/ 



Lcd_Init 
Lcd_Out 
Lcd_Out_Cp 
Lcd_Chr 
Lcd_Chr_Cp 
Led Cmd 



I jJZ I IjjoI 

9 ^» jjoI J 9 I 



Lcd_Init(); 



v3<)-*aJ '-CjulJ LijJ . 5 II i fiS uU jJ9_>^J959_>5ijjoJ I (_S jJI I <_sl V- 2 J_^S 2 aJ I oJli jj-C OjLjS-- ^\j| I X t ^9 

. JjOvSzJI l _5 \9 cLjujLuuJI 0 cCcLjI J9S9J9JJ tJt)L».n> 0I9 c IaJLc c_aS^j 



iODD 



Led Out 



ft 






Trr 






l~sT) , 

! 9-d> jjoI l 3 vju 







V _S'3 iJi£ 9 I CLoJS ^jIc 9 J (_S^-i52J 6iJC*J Oul ulSuOJ cLjujLuuJI l _sJLc oULaJI jjo\JI Iju3> 
9 j3> jjo\JI I Jui> ( jjuuoU*JI ^jjjoJI <3joJSJI 6 Jai jLgJbl cpljjg i _ 5 vjUJI v-S^JI \Liuo ^Jlpsjo UlSuO 

. dU dlJi Lo 

px> ol5 Lcx^jo (double quotations) "cioJUl && Lo>" y>jJ\ \±& J>li cudSJI 

c \x>JS Qj\jS Im£uI vLLaSLoj^ cuijjl j p Lu jj-19 cGujLaajJI oIsj^jO ^JlC (_^C Oil j lil (j^SLI^ cUxlSUI 
Iju3> Jj>li 0^1 °ljoJ5JI ^9_mJ 9 j3>9 jjo\JI l-Ldi ,_)j>li jjJSjuoJI /XjuuI QjLaS pj jjSZjlO ,Jj>li 



SjLaJ! i^jcxsdl JgiJI <-gj^aJI ^_s3 HgI lo PjoJS jlpJbl liijl lil \Luo 

li5Ld> o^Su 



Lcd_Out(l, 7, "Hello"); 
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QjoJSUI pj 7 Led) 9^9 P$j 9& vjvjliJI /xS^JIg 1 90} Ll£>9 vJl^JI pSj $£> J9JI p 9 j. Jl Ld> 
6 v_ 9 jJsJI Lol CL0JUI cplA) cSl &LuJI gjjjoJI O^SLa-juj H Jl »- 9 >> Lijaig " " jjo_>JI lAd> l>P 

^jLaaJIj IaSL &9 jjjoLiJI gj>oJI i_svS Oc)5v.>-<.u.9 

: jjoI ciJb 



Lcd_Out_Cp 

ulSuoJI v-jljuuo ^IacJI 9I ololSJI J jjo\JI I Aq) ul cdLs cSjJI jjoJIg jjo\JI I Jlq) qjj Jj^sJI 
ulSuo V_jljuUO J9JJI <plc cpLiSJL OuCxS £j>0 ^>1 OlSLo Jj Ju jj t_5jj| 

J^^l I jo>oJI ol l _svdsp Ia& l _soliJI <jl^J I v_svS J9JI gjjjoJI vjJLc Go cloJS OuaS ojJ lil dJLI i_sl 

<plc 0 J)_pJI co US pj ^UJI gjjjoJI pj <pJLc G <-3>> qj\j£ pj 
cLoJSUI cp LiSu p 3 Oil epic cpbiSJI pj Lo jj>l 9^9 vjvjUJI gj^joJI v_sJLc OLaj _>juu9joJI Oil 

IaIa usl o\JI jjoJI Ia£> J\L> qjo <LcoLiJI ,_sJLcMohamed 



Lcd_Out_Cp("Mohamed"); 






M Jl cj>> c 


>9^0 v_99_«jl 


1 qjI LSI ^Juj v-99-juj (JjI- 


. Sj>oJI 9I 


C-SL^oJI o^Lol AjA^O O9A) cSj LoO 

S’ epolSJI l>o J9JI v_9_pj| 9^9 



gj^joJl 9 j3> Ll&9 j_«jj9joJI cpJLc Jc>9j «-S_\J I £jjjoJI Asp 9I epic cpLiSJI /xj &jjjo jJ>I Asp 09!) 

GoMohamed 1 aSL& Lpli 0L0ISUI >^lxi J)9_mj cojuLaJuJI <_sl cJLJI 



Orp J-0L9 >^laJ " Mohamed'^^l Jj>b lAla Mohamed cboJS J4 §^>9 JLSmxjg 

QjoJGJI «- r jL)Lsj yjsu . aJI £j_piJI cS_>J LoS qjJuoISJI 




cpJLc OuJiS lilg Oul OAAdO OlSuo l _5\9 Jo.o .9 A^-lg /x9_> 9I Jo.o.9 AoJg jLpiob />9Sp I I Adi 
' >o>JI lld> J>-l:> pSj . Jl 9I v_9>oJI {Po 9 <-_a<p9 Jssh^ >plp O^ 0A>l9JI 6_>oJI dJUi ,jx> jjS I 
csJ A^lg v_9 >> 9I p 3 j jLpJol ^3 Jjq 9\JI 9^9 (single quotation) ' />s _>JI 9I <J>oJI && La> 

OA^IgJI o^joJI 

lASLdi O9SL) (jjuuobJI gjjjoJI J9JI <■_ O-mqJI < _5\9 R v_9jJsJI jL^Jbl bijl lilg 



Lcd_Chr(l, 5, 'R'); 

1 1 jjOjJI Ijuai l>P '«- 9>sJI pj 5 9^9 ^_5\J L«J I /x9_jJl9 &»>oJI Lol 1 9^9 J9JI p 9 j- II 9 j 3> v_a*oJL9 
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: (jjjuoLsJI jjo\JI 



Lcd_Chr_Cp 

OJ0I9JI 0>oJI v_svS dUi qjo jjS I ^uJLc lilg 6 jx> JS v_svS Ja.6.9 jL>lg 9I /x9j 9^9 

' joSj . II 9I v_9jj*JI La>' jjOjJI I-1& Jj>li /x9>l I 9I 0>sJI £*09 v-jC%j 9 >£laj lA® 

u 15 uoj Jj u^b^aJI ulSuo :>Jc*j \J Oul (j^Ug OJ0I9JI OjjoJI v_sv9 pSj 9I c3_p>- <Jj:>\JI 9^9 

OqSlJ juuu^joJJ ulSuo jJ>l < _sJ-C W I cbUS COjI ld> I3 PjJLc coLUl /xj &Jjjo jZ>\ 9I j_iuj9joJI 
l.\5La> 

Lcd_Chr_Cp('W'); 



>9^ ujuiLuJI _>jo\J I 



Lcd_Cmd 



















9I -L*-J L>J*-iJ I ^LjulUO Oijl !l:.| Qj I i V.SLOJ Q_iuj LajJlU jJ I9I cLLlC^ <JlSi_»jjl QjLkSkJ 9^ jjo\JI IjUl) 
..jjoI9\JI jj>\ ,_sJI 9I 9I 9I 9I «LdjL*iJI l _sJLc oLoJ 5 JI jJjSxu 9I _>jJj9joJI dLjJsJ 



Available Led Commands 


[ ^cLaJjLaj^ /> ^ jjolg\JI L^j Jl OJL&g 


Led Command 


Purpose 


_LCD_FIRST_ROW 


Move cursor to the 1st row 


_LCD_SECOND_ROW 


Move cursor to the 2nd row 


_LCD_THIRD_ROW 


Move cursor to the 3rd row 


_LCD_FOURTH_ROW 


Move cursor to the 4th row 


_LCD_CLEAR 


Clear display 


_LCD_RETURN_HOME 


Return cursor to home position, returns a shifted display to its original position. Display data RAM is unaffected. 


_LCD_CURSOR_OFF 


Turn off cursor 


_LCD_UNDE RL I NE_ON 


Underline cursor on 


_LCD_BLINK_CUR50R_0N 


Blink cursor on 


_LCD_MOVE_CURS OR_LE FT 


Move cursor left without changing display data RAM 


__LCD_MOVE_CURS OR_RIGHT 


Move cursor right without changing display data RAM 


_LCD_TURN_ON 


Turn Led display on 


_LCD_TURN_OFF 


Turn Led display off 


_LCD_S H I FT_LE FT 


Shift display left without changing display data RAM 


_LCD_SHIFT_RIGHT 


Shift display right without changing display data RAM 
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l.vSLfl> ^uujuo jj&\ qjUSJ \JjuoS 



Lcd_Cmd(_LCD_CLEAR); 



I \S. v-juiSu Oj Li'Jo ! />_V-C 3 J-Q-d jjoI AjLiSUg 



Lcd_Cmd(_LCD_CURSOR_OFF); 



c 

:c ujjLuuJ I />l9jl \jOj £> ■ jojj uu5 

\J LCDJI ul \Jgl string ^sJJ int o^> yoi^l />$£; < LCDJI <_ 5 Jc ,oJj bj lij 

Jctos string \Jj &-Lu. juUU 

v^UI ^1 Ijl^j /iLoJUg 



int temp; 


//-»1 


char temp_txt[7]; 


//-»2 


i nttost r i ng(te m p,te m p_txt); 


//-»3 


lcd_out(l,l,temp_txt); 


//*4 



£ — 

. qjjj UujJ I jJo-juj\JI QJO jJcLjuJ £j*juUU 0\JI JOQSLk 



jljuJ 



■temp QjuuO^juUU /xjg integer £gj j+szild uu^szj />j .1 

lftjL*jo^juuu /xJg 7 LpJLS 2 _*jj (string Igj ujjuJ C Jl AszJ u\J)v_9QijaJI qjo cJo^oo v_qj >S 2 j oJ .2 

... " Quip I ) 1 

A9gA^udl Jgis OgSu ul vcsoi) AJbJI ojui> Jjuo int />$sLL>uj OJiS li>[)temp txt 

c c 

ul v_jL5ejg «16 A9gaj^xoJI Jgis GgSu ul «»_oo3 float OJiS li| o^9 <7gj5> 

.(inttostr o-* floattostr ^sJUl _>o\JI ugSu 
.temp_txt qsgi^toJI vjJj temp >,^uoJI o-* />l9^l 6-^ A» -3 
^Jq-*jul]| qx> cplju LCDJI ,_sJx; temp_txt A9gaj^uxJI v_sv9 AjjiuxJI AxxjjjJI yjO)£- /xO-aa* .4 

. Jg\JI v_9jjJlg Jg T I 



LCDJI (jjO ^L>LjuUUO J^jLjuJJ 



£ 

ulS u|g v_sOL> /jJ^JI ul Io^\Lljuj JlioJI Ijlq^ Loj-b lij 
(A9g^uJI A>Lujjo)«^99_p»' 7 jIjoLoj 



I v_sO\l I AjIaSu />giLi Ai5JjuuoJI 6JJb ^^vJLc v-J^jJJg 

£ £ 

temp v» 5^9 ,pj Jl 99 o\Jj qjo Oc^ju ^IjjoJI yoJJjJI Ol jLuLcIj 
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int temp, ons, tens, hun; //-M 


ons=temp%10; 


//^ 2 


temp=temp/10; 


//^3 


tens=temp%10; 


//^4 


hun=temp/10; 


//-»5 


lcd_chr(l,l,hun+48); 


//^6 


lcd_chr_cp(tens+48); 


//^ 7 


lcd_chr_cp(ons+48); 


//^8 



. ^LQJ LajUlJ ! I ^JjO j]djuJ J5 u\J I ^O^QjljuJ 

£ 

^Ljuj Li . J <3^-L ioj^c ^IjjoJI piJjJI o\J hun 3 tens 3 ons o o\1j ^Jujsd pj .1 

£ 

./>l9_jl O i Mj ,jjO O^SjJ 

£ 

^jjo ons ol L0J3 <ons julsjLoJI <3^9 10 3^^ temp p9jJI ^lo^juul 9 3^9b pjlxjuj .2 

£ 

jji^jLoJI 3^*9 ]osl9 temp pSjJI 30 p9j jJq-juuJI 1 X o) 3v9 pG_/^juui9 « i nt 0,9^ 

ons 

10 3 ^L ^jucx-juulS juls^9 452 3^^ temp i juk5£juoJI ^lou3 gj L lij JLoJI 3^-L9 

c 

.452 pSjJI 30 joSj 3 ^ Ijl &3 2 ^qouulq. 1 3v9b 3 45 ^uLJI OgfSLjuu 

£ £ 

o-jo v_svj3i temp ol Lojg « i_Sjj>l 6 jjo temp Qjjyzzj pj 10 i _sJLc temp Jl qjcxjuos pj .3 

.45 tjJJ 452 o* tempJI cio^i J^LnuoS int 

£ 

yoSj |_jJ jjim /Xaj_*jJ Oj i_»J> _j let ajuJ I v_Sv5 L«QJ I pJuLjjJ v_$vjLjUI jJo » ii II v_S^ < /OJ LoJ .4 

.tens >^uoJI ^ tempJI o* ol>jjjiaJI 

.hun >jl 2 JuoJI v_s^ 9 tempJI qjo oLSjoJI pSj <j Jjs*J pJL^juJ . 5 

£ £ 

J3I 3^ < ^-GjLjuuJI 3^ jJcLjuJ J3I <3*9 oUjoJI p9j ^LOu*9 pj .6 
t39-L J ^JI p9 jJI ^Lu «^9^ 3 ^-ajj\JI led chr^jol u\J oLajoJI ^Ij 0 ol 9 3d! 48 4f)Ljol pug 

C Wfy/ ^ \ fcC J 

OgSjjJ oLajoJI 3v9 0$£+juj jo3j lSI 3d! 48 4sLio| pJL9 «48 9-^ 0 p9j £^1 jj ^9^ v_s^-ajj\JI9 

.pSjJU JjUjoJI ^ 9^ 3 ^-ajj\JI 

.olj^juUL^JI p9j §-0 oLajoJU cLljuujJL pj 1x5 >9 pJuojuU .2 

£ 

.jL\JI gjo olj^JuULsdlg 0U0 JU ^jljuUuJ \j pj U J^9 pjL^JuJ .8 

£ 

<39 pJ Lo ^jjulSLc 3 \JLc t)osi3 obb> <0 \Ij < 3*9 />I^jI ^jjo OgSuoJI p3j Jl yjGyS* pj udJjug 

£ £ 

./x9_jJU o^Lol 7 1.509^1 4jL)jJqJI 
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16 pin L^J ol q^LiJU IjLpr Lijibj 9J 




£ 

(j^uoaJI t^JLc 16 joSj J-^rj-JIg jLuuuJI i _5Vj^i9l t.jJLc 1 p3j ul JcL>\Jg 





^ O V-juLtcJ g^QjLJujg JQ^xjJjJ 1—jljuUO l _J_yZi 2 - J • 61 ^jjuUULJUjg 

(C) control JJ gl (D) data JJ gl(P) power JJ 
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\-gjJub$ 


psj 

o«JI 


p 


fijjty JjlS-ajUU^ />j\UI Jl^JU ^jujLjujJI t3_XS2J 

( c L9\L>9 ^Ljwj LaJj qjo oXXoJI «-iL^JLI vLIjJLajuuo 


1 


p 


9^»9 0 J 99 5 )<-_ic> 9 joJLc L^JLu^> 9 j joJjs JjAjOuuJJ >ojMJI i-S-Xszj 

(dLuJI 6jj\± ^ju> 9 jo 


2 


p 


vjOLd LpJLu 09 J /xjug cL^LiJU ^qjLuJI c U^jLajuuo 

(JjLjuj\JIj o^lyJI l-S^^ 0 >tul) 


3 


C 


l^Joj^C /xju olo^i^o <Jji> Q_aJj LjuulLJ qJb>ljJI bljJI £^ 9 j Ju-Xc*J <j^C cJ^Ijuuuo 

dLJI JM> (j-o dUi jujcsJ /)jj](low volt)UJuAjj /)ju ^olgl yo\ (high volt) 

dbJI ^_?3 B4 1 i _sJLc LpJL^9jj joqsu liJU jJ 


4 


C 


Lo Oclji) jo\ (lOW VOlt) Q-ajjLjuuJI ^oLiSJI JOuuljuJ JuJCfcJ ^^JLajULO 

(L^JLc cuLSJU ^jvjJojYILc LgJLy^gj /xaj) (high volt) L^-JLc 


5 


C 


]L^JI LiljJI J qjo ^-jujLjuuJU oLuOju cllo, cl ^c 

AjuJ\ B5 ^jjjuJU yosju 


6 ^ 


D 


7 ,jjo ^J^jI uLoj ^jjo ^jo^LoJI bljJI (_sviiJb <>C 

[leJL^; />jo \J] (14 ^sJI 


7 


D 


[lgJLd^>9j /x*j \J] 


/ 8 


D 


[LgJL^>9J />jj ] 


9 


D 


[l^JL^ 9 J /x*j \J] 


10 


D 


[vdbjJI 1 ^ 3 ^ BO Li L^JLu^^J JOJj ] 


11 


D 


[viLJI ^^ 3 ^ B1 qjuJU L^JLuogj yOuu ] 


12 


D 


[vdLJI 1 ^ 5 ^ B2 U L^JLu^^j ( pju ] 


13 


D 


[dUI l_ 5^ B3 L^JLuuo^j youu j 


14 


P 


(CJ 99 5)6_>j|jJI c_*^> 9 joj LpJLy^>9j /X 09 6 cLo\)l OJuOu ,>c oJgijuujo 


15 


P 


^LjjjLjULlJI Ol OjjIjJI t _J'.«Oj,b l^iy^ 9 J JQJjQ OC Lio\J 1 OJUkil ^j-C 4 J 9 J— muuo 

c_ju> 9 joJb 15 J^>>JI LoJulC LpJbajOuu joJj' S»AJL> oIjlJ l _sJLc i-S 9 isJ 

Q_ajjLuUJI ^jJLc cUjUS joJl) bs 4 j9j ,,5310 AX^Luju Lojo L _s\jJoj\Jb 16 Jj>_jJI ,Jyi^) 9 J 9 

/>\UdJI l j\5 


16 



uSjJI JJoJI v_9\Ll=^\JI gl 09JUI ^3 <J\kMJI oUv^uJI ^3 contrast 

£ 



v_jl£^> dj£*£> v_5v3 Jjlszjo u nsL>u I lij . L pJosu ,>c L^9 > qj 9 0j9^aJI v_sv3 Qs*^b\$ cL_vi»\JI 

^ C £ 

. AjoLxC 9 1 ! ul J 9 - 2 J 9 < 6 j 9 ^ ' »_SvS cb_mjV! (jjJ QS^fijJI 



: oUsl^ILo 
: 

U$Sj bbj>l i_S_p>-\JI oLujLuuJI Jglolc J^9 j cI^JclsJI P-jujLuuJI 

5 ,jjo igJo- U 9 ^u 3 Jj>_>JI »_sJ-C 6jjSZLq cboglajo J j z> 9 + 9 QjslJIs 9 I cbojolc 
ol ^9 t _ 5 ^j\JI i _sJLc 3 Jj>jJI 0 JL 09 9 J cuiLiJI 09 J Igjj JcuJol 9 JLS 10 < _sJI 

C 

float 0953 pin 3 £:>l \J ^ o^^uJI q^bLoJI J-09I b juuJ ^jjlLO ^Luiol^ 09JUI 
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<TEXT> 












H 


r 


















H 


r 


■:o 


■■=J- 


ij -> 


cc 










/ 




















X 






















■s 


? 








RBOflNT 

RBI 

RB2 

RB3^PGM 

RB4 

RB5 

PRRiDrsr 


33 






34 










35 










36 










37 










1 


38 






KV 


39 






















h.LJUi'rkjL- 

pr 7 iDriri 


40 












4 


| ' 










n.D i' .'rkjU 
















j 


£ < 






30/T1 CKI 

■“■.OI iVi^-nn 


15 
























16 












4 


► . 






— 


Jol/LLri 

jpr-n-i 


17 
























Pfi/ i^-r-i 


18 


















Ik 






t/SDI/SDA 

□r-r i-rT.r-i 


23 






















T: 


24 


















, 




n.'L-wi.'iUU 


25 






















LuJ 1 AJk^rV. 

C7/RX43T 


26 












































?nn ip ,r 'pfi 


19 






















^ULUr or U 

^DI^PSPI 


20 

PH 
















— 





: 

4 bitv 4 bit UIjJI Jjiju 4 bit mods ^jOLc Ji^juuu >s^ 7,8,9,10 

£ 

4_c_)_ *jj o J v_ 5 _^qJIj j^sjuuJI 09 J i^jvJLc UIjJI JUujjI ^ojllaS 4 bit 09S * / char Jl ol 
Jl cul9 IjJ l^JS data bus Jl />jc^_-ujU 8 bit mode Jl JojuAu 9J Lol 6^ g^S^oJI 
. in use 09SUJ pin 11,12,13,14 JI9 leave open 09SUJ pin 7,8,9,10 ol 9 4 bit mode 



4 LuLcLo v-Sj) JlSJjjjo9j UJ\JI oLajjLuuJI ^_s3 

.Jj^-jI 8JI qjo Jj \J jlSJI oLiiLuJ < _s\9 Lol JoJL9 UIjJJ 




jojj 6 jj 3 >t> ^olsl vjJLc cLj JgjcsJI v_svS Oj^juoJI JLJLc o\Ly£>9JI 

jjuSzj {_s *3 I cU l> I ^jo U jj P-LiSuo (jjo LpJu US 

v _SvJ52jOj JuJcsJI OlSuoJU J 9 SJI l _s\9 LcLj /xju o^Ijo^I OJifi) 

i _5\_^3 cOjjLuuJU dUJI l^j J cujj v_99_juj tjvJI Jj>j\JI 9J3i lg _<3 jjSIjj L09 CLijU JJ0I9JI 6 Jo 3 > ul 









sbit LCD_RS at 
sbit LCD_EN at 


RB4_bit 

RB5_bit 


r 

r 





sbit LCD_D7 at RB3_bit; 
sbit LCD_D6 at RB2_bit; 
sbit LCD_D5 at RBl_bit; 
sbit LCD_D4 at RB0_bit; 

sbit LCD_RS_Direction at TRISB4_bit; 
sbit LCD_EN_Direction at TRISB5_bit; 
sbit LCD_D7_Direction at TRISB3_bit; 
sbit LCD_D6_Direction at TRISB2 J)it; 
sbit LCD_D5_Direction at TRISBl_bit; 
sbit LCD_D4_Direction at TRISB0_bit; 





^jjO L £_2jO J CJjJ V_99_«jJ i _5vjJ I J^jJI yOoujI 6j I QSZJ Q_»jj L«_ijJ I ^jjO v_9jJo JS ol JC%jljuJ Uj3> 

\Ujo 9^5LuJI 



LCD_RS at RB4_bit 

B 0 J 9 JI l _s\9 4 /x9j J>>JI i_slRB4 v_9^JoJI Joj^j <J) 9 _»jjLCD_RS 9^9 £ OujLuuJI v_9^Jo Ll£> 

\Jju0 Oj 9-JU ^UJI c^JI i<\9 jj>S 23 c3l_Jo\JI OlSuo \Uuo Oijl I j I9 I \S 0^9 S^L^oJI <_S'>9 

Jl J_*s <_sl ^Ul cuIjj i _ 5 v 9 LpjjUS v-jlsj jjolgJI 0 JL &9 I_xS _£>9 RA 409 SJ RB4ol5uo 



void main() 

.qJL>U9 
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LM016L display && csOLc led Jl 

J3 JI £$>juuuoJI 

.(( ciiiSjjoJI oloJLoJI c I-j^LjuuJI ^jvJLc cJLujj jlpJb\J £uoUjj 



^Ul £3 >juojoJI 

Q-AjjljuuJI ^ULajJj j Lc>Jo\J ^LoUjJ 

for ( 1=1 ; i<=16 ; i-+) { 

Lcd_Out (l r l f "computer”); 

L c d_Out ( 2 f i f "engineer in g " ) ; 

dela^_nis (500) ; 

Lcd_Cmd(_LCD_CLEAR) ; 

delay_nis (30) ; 

> 

> 

c LjujLjuuJI 1 ^ 5 ^ 16 jJq-ajulII vj\J for loop y^3 qJb>Ju I jjSlLq 'JZjSZj ^ 3 ^! O^SLaJI 

c 

Oi _fc*i£iuoJI Ju jJ Lo JS 9 OJulC ^>0 i _ > 0_>S2jL> ljuj QjoJSJI ^/Sg^QjoJI l _sJUI &»>joJI /x9j 9^> ^ZJuoJI IJlfi) 

c 

. ^Ljuj LjuulI I ^jvJLc viljJ^iju L^jlS QjcxISJI jjfrlcu OJiSUg cuJL uSjJI gj^joJU gjjjoJI <jjo Jjijuu c lxxlSJI 

£ 

dig OJlC J5 JlSJj cLaJjLJuJI Qljuuuo jjoI La 2 >g liloJ q5J «UjIj ua*oj 6 juoJ cboJLill ^jsu id>\J 
i Jijj /jJ Q-jujLuuJI \jji Jg\JI gjjjoJI i _sv9 OgSioi C Jl <d>> Computer QjoJS ^Js^su-kjj 
computer cloJS qjo ^joUJI gj^oJI Jgl ojo oiJg computer «UxK ,>>< 2 ^ 1.9 1 jIjlqjoj 
i=2 julc oulS ^joJIg cujLJI computer cloJS ^^g c Jl i=l julc ^_ 5 oJIs ^g\JI 
lASLdig i = 3 JulC OgSu ^_ 5 oJ I3 Computer 3 joJS u&j-C- JulC C Jl <-9>> x-C LojI Ipjjo _> g lo ; \Jg 

. cLviLiJI qljuuuo xol g^u IJl^J ccccccccomputer cccuLiJI g >^iu9 

. (( «Ui 9 jjcJI 0UJL0JI &>\j )) 



vjJUl ££>juUUoJI 

£ 

char IjJ string Jig char JU ^j^U> L^jiSJg &juuj Luo ^oL9jl ^jojuo led Jl 

oJg^l IjJ int £,^JI 0 "° i > 5 ^° char txt [16]; jjo\JI ^gj>b 16 ug5U q^uosjo 

. Jlio l-Lag string Jl o jS jl&$ IntToStr(i, txt); jjo\JI ^jb string ^sJI 



Example 



int j = -4220; 
char txt [ 7 ] ; 



IntToStr ( j , txt); // txt is " -4220" (one blank heie} 
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: c^ob^JI 6j$s 

£ 

OjujL^JI 8 <^5^ 0 .yolSjl 



char sti [16] ; 
void main() I 
int i; 

Lcd_Init ( ) ; 

L,cd_Cmd (_LCD_CDRSOR_OFF) ; 
for ( ; ; ) { 

for (1^=0; i<9; — ) I 

L:Cd_Qnd(_LCD_CLEAR) ; 
Lcd_Out(l, 1, 11 i= 11 ) ; 

IntToStr (i^ str); 
Lcd_Out_Cp (str) ; 
delay_ni3 (500) ; 






>dUI ^U^LjCiJUoJ I 
jSLjjJU £1*090 9^ loS 




6j_aJjLjo — cbo\Lc Jl su /x 9>II lcd_0Ut_Cp aJIjJI ul /igJLszoJI qjo 

£ 

= (jjo ^isLajuuo ^jOLc /xSjJ I cul inttostr 



LCD1 
u.d a. 

*TEXT* 



1 = 



i S n m 5 □'-nn + muir- 

:■ =■ =■ E E 111 aaaaaaaa 



* Vi >r r- Iw ill □ ■■- N n ■* 



'□□□ 

\unn ji 



(( ^Ui^JLoJI oliiJLoJI ^j\S QjoI^JI 



gjIjJl £3juuyuoJl 

oLuuu9-juuJI /)\as*lLjuj\j uSjLu ^l-X-Cg uSJlcL^u ^IjlC JjO^C 

(( ^la^JLoJI olaJLoJI ^j\S guoljjJI S^rlj)) 
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Chapter (7) 
DC fflotor 






www.az-ex.net 
twitter.com/azex201 3 

facebook.com/alazharexhibition 
facebook.com/groups/azex.201 3 






JOuS>j Jl (JJOOjJI c UJ I /X-AJUU 

oL^j\JI ^jjo DC Motors ^jju^jJI I \c?> ^s^9 yoJU^juLJuj qjul cLuj ol 

O l Q a a lo J ■ v»5v9 jjJ I^joJ I QjO ^9jJ I I Xft ^IjOOLjujj 9>^t! J oJI L QJ Jo ^LC^juuJI^ 

-CLaJLiLitjcJI 

:cUJl cLjuJ Oj gjJjjJI I JL Si vi \3 J^tuuuuJ 

■ jjOuLajUUqJ I jluJI oI^jJ^jO oljjJOuO "1 

■ j^J^joJI JjiOuUU ^>loj “2 

,^9£j*joJI j^JgjoJI oUi-^)l9jo ciSj^o v3>b -3 

.J9J9J0JI Jj^-juuu o^b "4 
.H-Bridge ajU U J9J9J0JI obcjj ^svS />5 jsiJI -5 
6>£>L> IC ^ I JcsJLvjj U J9J9J0JI obcjj v_svS /xSjsjJI -6 
.PWM J\L> ( jjo j^j^joJI CLC_j_«jj v_s\S /xiajJI-7 

jL 




:>OyugUUoJI jluJI vjl£„puO OljjUOJO 

vJvj^U olSpfcoJI (_SvSb (>C olS^StoJI ,jjO £,9jJI lJu3> >jjOuu 

. QjJoAzigjuoJ I cLaiSjJI -1 
. ld>^ 9 C;,. “2 

./xSL^ejJI -3 



.oijJI />jlc Lp-JLc 



JylAjuUU Qjj . bj :luli* 

JOQSU Q * * 1 1 » lo Ls^og^^j I ^_5vJL£ jjOuLji_UjoJI jLajJI O Li j^uO Jd&lS 2 J 

JjcxszJI Oj>ku Cl 9 j^J 0 COjI N google />J0 O_ajjI) (c uS>>) OjiLulSLyo 6 jA9 cbJLj^iJI OjJlqJI 
^jlSLjuUUU i__ 5 \JL> Lui LpJLsuI ol c_ joI /jJ QjjJajJI fyjfrS (J^-ajoj £j-uj JLj 3> J^L a JL 
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obcjl juojlszj vJLuj9 6jLc lpJL>:> o$£j oIS_>^joJI ojia> v_JLc). 

vjJLc v_sJLc J9J9J0JI 
:o\J^laoJI 

6j_«jjLjO Qj^jJd c R 3 \J_C ^J^C-juuj^ lSJlSZj <_SjJI Jl^=JI qjj ^isilszJI 

ul i_Sl . ^Cj_*juJI Oilj Jl^sJI ilj LoJ^S 

Speed =Kv*V (1) 

oubKv::: 

o^jtoJI \ x Si o^J )■'— J 95 5 Lite) j^kjujjj l_^J ! (_jv3 J I pJLoISLloJI 6jjIjJI jl^^V i i i i i 

^_s 3 JlcS { _s& v_jlj_*jul*j PjoglojoJ! 6 Jui> RQjJL>li ^Loglfijo i _5vJLc cSc^Oej j^jc^oJI 0\J jjX 

/jgl U9 jIs i_jljuul> (I*R) OjIjlQjo Jl^JI 
9j 3> ,_JjLo\JI ugjloJI Oil 

Speed =Kv(V-I*R) (1) 

qJUl oUlzjI^joJL J9J9JO LjjJ ot£ lil oil 

Rated 12 V 
Rated 120 Rpm 

^_s 3 JiiLaJI (-ju-ajuu dJUi qjo Jsl Jj 120 0 <) 5 u ^ CLC^judJlf) CjJ^S 12 J9J9J0JI LuJlC Iil9 

.A^jsJI 

cu_jJo « 19 \Lc jLydls (j^^joJI oljgi £uJu ^joJI 69^!) (Torque) />jjdl ^.u 03 \lsdl LqjI 

<_Sl , ;•. 1 1 ••) v9^e_AjuuoJ I jLoJ I ilj I l o jjo\)I i— jJLIoju \joJS < w $Vjl 2 jOJ Lajl 

Torque=Kt*I (2) 

out) Kt: ! i 

jJla^LoJI QjO V9>1juJLoJI jtajJI I !!! 
/>jjJ I IjLQi l _ 5\3 ^•JLJL^JUULam^jU jJLa^joJ 1 {j-O ^J^^IjuUUoJI jLJI ^jjUuJ J3 

O^Su \i LoJlLC ! jLuJI qj5> Jjoj>\JUI jLj Io Q-fi> jLp ^Lwljuj OjJlqJI -XiiS i- J i a 

‘'S \ Jc>9j \J jj>I ^_5\JLS2 joj 9I j^J^joJI t.jJLc />j^ olLiuai 

9^ JjuoiJI OgjloJI <^sujhJ\ ^^uLQJug 
Torque=Kt(I-Io) (2) 

■jCp^joJI v_5\S jaSs^Jj Ol liijl lil l jjjJ i lsx>J i _5\JI 



:qJ$$2coJ\ j9j$ joJI oLa^I^o c ld>ao «3>b :UU* 

\J l_Ld> "Data sheet"JI ^3 >kJI ,^j 3> ola^lgjoJI OJui ciS_>axJ J^jjulg J-ia9l L2J0 

.JjsJI LcxS .Louli j3^JlO OqSj 
IcUlC CjJ>lu Ol <-_j usj <_SjJLo O I \J 9 I 

Speed =Kv(V-I*R) (1 

Torque=Kt(I-Io) (2 

qJUl CjuI^jJI qSjslj&J old qjuL^LjuuJI ^jjo 
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Kv,Kt,R,Io 



lOulgiJI OAi5> ibcjl \ ‘ <^> 

I R iQjgoJU clJL>IjJI OjogLajoJI -1 

■ OIajJjJJI ( jOS2J (__5vJ 1 ^LiJSJ jjo\JI jjLyOgdJ I p I Ij Oj-iujUjO L^—ujIaS j_^5uOJ \) 
ciJL>IjJI OjJloJI qjo cjj> iJuJ />JlC uLoJo Jlq) 1 jjo (CaSUJI )jlgjJI ^gjcx^dl £uSj pS - l 

. ^aSlaJ ISlajO 0j-\3 J^aJ < _5\S 

rated voltage Jl L. jJL a jUUU /xaJ \Jg J-ia9l ulS Jcg^aJI JJ I 0 JS 9 Ijl> JjJs Jl 0 j> J-JuUUU pj 

jLJI <jjjLqj yOJJ yOU oLqJLoJI l-)C> jL 9>C ^juljuJU Jj^oJI *-qJj i ols> 

cJLa=*J JlS ug5u jLJI ^sdc CjuoJ v_SjJI Pj0oujlqj 9 . ( jgJgjoJ I ) J\L> jLoJI 

.R PjogliLoJI < _s\JLc 



Io :. Lo^\UI ,L> -2 

£ 

.Jla^-I <_Sl (Jjo IjJ> 6jL\JI igjo^C dJjjl “I 

£ 

<_$\S ljulg Rated J I Jl£J> <jjo Jsl v_jljujLo Jl^> Jo^juuuu /xS jj^uo Jl£J> j-Lzio l 3 JI ^Lc^juj "v 
usl ol jc^jLjuj ijjslo julc J9J9J0JI ^jJI J>IjJI jLJI <&x>\)uz gjo L^jjju jl^JI 6:>Uj 
■ Jjcxj>\UI jLu Qj&j3 1 ^ 5 ^^ 5 Xc^3 ^Lulj kJgfxj < ta 5 N “Jl9 jLJI ^-0^*5 ^ L_j 

. ^hJoJI cL)I QjO JC^LjuUUljuJ uSjJI Jl^JU J9J9J0JI CUJl2jU /x 9 J+SZjJZ Jl£J> j-LZU> dJJLou qSj pJ LI 

. Jjcx>\JI jLj jLxJI jLJI 

Kv .^LC wuuJI oub-3 



cLCj^uuJI ^jOouulaj^ ^LCj^uuJI ^jjuLiij p3 pj jgJgjoJI l _sJLc Rated Jl Jip^dl la jJ-juULJ pS 

^3 <jjcxSu ^USLuuoJI jj^J c dJUAS^ <jjulJI ■ ^LCj-juuJ I Out) ^jvJLc CjJLl^j Jl 9 O95J Jl£J%JI 

CLCj^juuJ I ^jjU Ll9 

I^IjcLjujI ,jjo &JuoJ jS$Jl Jl joJlC + AaJLLII q^J ^j^JI l-X^J dJLa LjlL 

y / / /H H |— j l ft I I | [ " " W 

cuJLII aajjJoJU jjo\JI l-La jLjl o^Ljg 

photo interrupter sensorJI /jIjc^jI *su.p -1 
^sJLII JIjoJI v_sJJLS photo sensor pjj$ 




Jui&X-juUUO 9 qjo O9SJJ /jgJLsax) 9ji LoJ 9^9 
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REFLECTIVE SURFACE 





Anode Cathode Collector Emitter 



I 1-SjJI Q. Iq a ji A J I i <JjZ O^jIjJI JuOjiSZJ JSLjuJI i _Sv3 Lo^ 

. 6jLajj\JI ^^LilO^juJ ^Ijls 

qJUl 6 jjIjJI Luo I ISl 
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bl9 O9JUI oJL> ^_ 2 ^ oj^s 0 9 O9JUI cUL> l _svS oJ^ 5 O^Sujuuj Vo Jl ols 

< _5\JUI JS_aJuJI i _svS loS j9_AjuuLJuaJI £^99 (Oj^J I O9J ul <* t jC)u) u £>j 9 dJLujyi Jojjj liuoS 




ol Lb^sl bis oLa,JI jjjo ^U-ajulLajj (JS j uj . sJLc u^Sluuj ols J-a^OuLou Luos bis 
bis . cJjoIS 6j9^ Jjuoj °Jcl u 16 JS Ol (_sO^J l-X^S ^9_»jj\JI9 QJJ9JUI ,jjo L>9j 16 lujJ 

JS O9SJ 16 . sJLc l^q-Q—iuJLSjg oL^ujJI JJcC (_jjjLaJjj 9 IS ^UL*Si OJuoJ J-a^Oujuj LloS 

.J9J9J0JI cLCjuuu i_svJLc \-j 3 jSZj 

jjSauoJ I JO I jO&jijuU U O9SJJUJ O IcuuJ I i^JJJ Ls ■ CLbg^JjO 

(Motor speed test /x-^U oUs^oJI clc>*jJI <jujLs ^uoLijj Os^jujs) 

KtyO'ysdl Oub .bbtjl~4 



y 



1352 ^LCj^ajuJ Cjubg Ou(j Q^LJuULiJI 

Oub' ^LcxaS v-Sl 




/^Z1K\ 

/□□□I 

^17/ 



Kt=Kv/1352 



JI9JI JS 2>b«jl (j jo LSjoJ JS OgSj dUju9 



:^3 joJI JaSjUju OjJli 

• MjLo Pj J lo ) jjCXjLajJUO jLg^> j-OaOJ < ^JLy^> 9 -V l >i^oJI J-aS-ajUU (_^SjOJ 

a lo a * < * < \i cuoSjJI I^_xJ I a lo? o oV Jg^^Sg^SjjoJ I Jjuo QjjoSJI ^jI&.aJL < rJLy£>9 - , C | ^oJL^Jljuj ijSJ 

jJu^LOJ j9^S^JI Jj-^S^ Oh 0 ■ 6j_ajjLajO j 9^S^H -bjj jJ^SjOJ \ls I J^aJOJaJIaJ ifrSlS j LaJ _>jS9J 

>j 9 ^- J Ajujjl Bi }jJI Ld 9^9 ^Llqjo ! qj Jo (_^C cus /jSbodlg J^lqJuo 

i _5v^J tJJljJI 6 Jlq>9 
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V 




Technical Support Committer 



^qjIjJI 6 juL 9 Lo 

OJC%J IjLdiS jLajJI i <n 9 j_hS2jJI ^JuOJ [ p ■ ■ ]d J 'TjJiJsJI JLos^'i.-i (jjO i 0\J 

ljJLc Jl 0_> -JJ9J <JiJjcJI Jj22kj Ijui ul9 (6JlcUJI i _sJLc 0 ^UttJoJI ^JLc JulC 

Aj LoJsJ <^9j|jJI J .U.> ^JjO jLlaJI jj0u-juJ 3 LuJg^gP JL£_>J I |jL& 09-i-J9 jLJ I jljJOui_uj\i 

. jL^JlaS <-09 j L- J I IjLlfc j9jjO (jjO jQjLjulU yj IjjJ I 

I iQji— V-U jJ I mJ I O Lfl-^> I QjQ 

:cuJLJI O La^r.- 1 gjoJ 1 j3-*— <jJ jj IjjJ I ol i_okj 

\w 




Hfe(min)>(5*I)/25 
mA v v3^ijuuuoJI jLJI JjoojI :::: 

Ljb 

Ic (max)>I 

O - 0 > O^Sj ul (-jJSJ gXXSjoJU jLj i _SV-^9l ul l_Sl 

.jCp^joJI pJojujI^J 



f ^?ZIK\ 

iQonl 

IW/ 




NPN.^9J (j.© 
laili 

.RB=(V*hfe)/(5*I) 
rtiAu *-vjl_oJ I jUjJI Jjlxxj * I >■> 

.(cJgS 5 Ulc) AJLollijoJI bjjljJI AjisJ x pj>V ::::: 
./jgl 9JL5JL ojlcUJI Ax> 9 UloRB :::: 
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:^qjIjJI oLa^lao 

.jJl^oJI Jl^j> ,jjo l _sOLd -L£j> -1 

■ ^d^juO jbj i_S\j^t9l jjjO i SvJLd jbj “2 

ul ^_sv^>9 PWM Jl OjJlQj />ljc*jL»jjb J9J9J0JI QC.j-vj /sSszJj ul bijl Ibl i_S_p>-l <Cy£>t> vjLoig 

lO^Sb 

fast recovery Diode^ qjo -3 
trr<200nsec 

: Jl obuj tsv3 /k5joJI iLuuuob^* 

:One direction _l>Iq obol 

PiuLuaJi OjjIjJI /jljOtOujb dUbg J 9 J 9 J 0 JI <>_9 Lqj I 9 (Jj^juuu joJj Jaiid Lj3} 



^/O Jl^lLajUU jqjqjsJI lb I PORTB.BO gjo j9^-*jj jj IjjJ I 6 jlcL 9 J_y^9v buo^s bo I bjJo^jLdl ( 5(9 

csJUl >o\JI 



PORTB.BO=1; 



PORTB.B0=0; 



::>95 

J9J9J0JI <>3 Lqj\J 9 



c3\b__>j jQjijuJj,. .iJ I JjuJLajuu jS> I 9 I i_svJLc jbjJI Ol5 Ibl J 90 uj>i I JL I cJIjuJLjujI c_Ocj9 

olol JSLjoJI ,_svS baSRelay 



/□□□IP 



Y 
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Motor Voltage 




Technical Support Committee 

g lr> ■ ■ ilg i dUI gjo g lojjj LuOsS dJUjJ l_S\LfjJI jL*j j-il9qj dLuJI Joji. ‘ 1 ‘ j \l 

> j^JL*juujj I jj 
:<db^s JLo 

.cdlolSjLxJI OjjIjJI jJ^lo l _sw3 i jl kuj />JlC ,jjO 

t ')) XA r< 

JH-Bridge bi-direction ■•.juusbejl , <\9 iol^JI 



iJid) V _S '3 6_>jo v_fiJL>JU 6^09 />Lo\J toys ,jjL»j 5 >b*j| l _s\S dJ jSzjJ J9J9J0JI J^5ej O I b^l li>l 

^jvJLc OjJlQjoJI OJlq} 2-Jq-ajuu <jJ QJuLuuJI 6jJ IjJI JuSb ^JSu db*j\JI l jvS Ojjog ob*j\JI 

^jJUl JiLjjjJI \9 LcxS L^JLy^gjU />9-QJ ^UjLqjO QSUj I ^jJI ^ dJJi> QJO O^uOuLi 
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JtSLjuuJ I 




J 



r 



/ 



IxxS obsiilg jLjJI jLjuuo ul9 3 9 1 qjJ>LlqjoJI l _sJLc Lukash lils 

C>JUI 





Tech tiica l £11 pport Com m Lttee 
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ob*j\JJ ^jjoSLaxJI ob%j\JI uljgjJI ob*jl uls 4 , 2 q^LlooJI ^jJLc UJog-^o Iil9 

^jJUl JijuuJI ^jvS LxxS Jg\JI 




Tech nical Support Committee 



Leo JbSLjuuJI OgSL^juj oljgjLAjuujjljju Q-a^Lu LS uucxJ ^uuLo-oJI UljuuLjuuUg 





b^jl Iil9 P0RTB.B2 £x> 2 via^kJI g P0RTB.B1 1 J^>gv Lucx 9 Lul ^jbjsuls 

^juLSLljuulS clcLuuJI oj'j Lq_C ob*jl jgjgjoJI 
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P0RTB.B1=1; 

PORTB.B2=0; 



v_julSu Li Is l _s\S Jj^LaJuu lo^l LI Lol 

PORTB.B1=0; 

P0RTB.B2=1; 



PORTB.B1=0; 

PORTB.F2=0; 



59SJI O95L) cSlaj^g 



l/XpjQ CLuuJ 

■Short i_sJ I IjLQi ols jA^loJI k-jL> 9 Qj ■ 3 j Jq 1 1 pjasaj Los LI 

:iS\L JL H-Bridqe . Lo^J cS,j>I clsj ^ 
/>JcsAjuju Li Is "(JaiiS i_S\Lj 2 />l JcsAjujU) obti\JI v _sJLj /xSLtjJU <-S\LjJI />ljc%jL«jjl bijl LI 

clJUJI o^IjJI 
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:o>a>b>' IC plJc^juujU ob&rj \S& jb^bejJI :Luj^Luj* 

vjJLcg j$J$JoJ\ oL%j{ v_SvS /xSJfcjJI v_ 5 vS Igjol JCSJL jujI jj^uOJ v_ 5 vjJI IC Jl £.1^1 [JJO JuJlsJI J C>9J 
. L298D 9 L293D Loji>3 \JI IC Jl ,jjo Qjx^j ^^uoJljuj \J JLloJI 



: L293D : \J 9 I 

Lpjjt^ 6 Jaii 9 
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l^cbPin Position Iju3> 9 
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: L298D :lub 



Qjj<^ ojj 3 > 9 QSjSti ul 9 US99I cuSJ9l293d Jl JjcxC (jjULfij Jjcxszj 9^ 9 
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pin positionJI ^ I 9 




CURRENT SENSINGS 
OUTPUT 4 
OUTPUT 3 
INPUT 4 
ENABLE B 
INPUT 3 

LOGIC SUPPLY VOLTAGE V ss 

GND 

INPUT 2 

ENABLE A 

INPUT 1 

SUPPLY VOLTAGE V s 
OUTPUT 2 
OUTPUT 1 

CURRENT SENSING A 



cLaSjjoJI oldJLoJI ^svS oLUqJI 
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J$\JI ^g ^j uo J E 

: guob^l 



jLajUlJI oL^Sj! j^J^oJI j9JU ■ (_JJJU9-*JJL J ! J £>&.•£>) 1 JulC O LjuUU^— «jJ t QJ >Jo JulC jQJQjO i_S\ 3 ^xSjo J 1 

c_a3^j0 eJUl (_pjuc)_*jLtJ I i_svJLc Jq. < ?.<^3.J I JulC 9 oL>jl j9Ju i SvjLiJI [Jjuu^juuJ I i_sLc Jo. < ?.»^>. I JulC9 

. uljgjJI ,>c 

: i9 SJI 




//rhu&rhl as output / rb2&rb3 as Input 
// i72i £ia_Z vo_Zt 

// ijf jfcuttoTZ i ^jno£;a.r Is reverse 



Ejilvoid mainE) { 

trisb=0b00011100; 
portb=0; 
for (; ; ) { 
if [rb2_bit=l ){ 
delay_ms (10) ; 
if (rb2_bit==l }{ 
rbG_bit=G ; 
rbl_bit=l; 

while (rb2_bit==l ) { } 
deiay_iiL3 (10) ; 

} 

> 

if (rb3_bit==l ) { // If button 2 pressed f motor Is forward 

delay_m3 (10) ; 
if (rb3_bit==l >{ 
rbO_bit=l ; 
rbl_bit=G; 

while (rb3_bit==l ) { } 
delay_ni3 (10) ; 

} 

} 

if (rb^_bit=l) { // If button 3 pressed , motor Is stop 

delay_ms (10) ; 

if (rb4_bit=l){ 

rb0_bit=C ; 
rbl_bit=G; 

whi le ( rb ^ _b i t== 1 ) { > 
delay ms (10) ; 



} 



9I forward J9J9J0JI 6jb\J Ov 9I 5 v j^Ac output d I^jc^uuu Pin RB 1 &RB 0 

reverse 
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Button 


RBO 


RBI 


F 


1 


0 


R 


0 


1 


STOP 


0 


0 




































































1 








l 






13 

14 

_2 








_3 








J 








_5 

_6 

_7 








J 








_9 








10 

J 










































F 



































































MCLR/Vpp/THV 



R BO/I NT 
RBI 
RB2 
RB3/PGM 
RB4 

CVREF RB5 
RB6/PGC 
IT RB7/PGD 
DUT 

RCO/TIOSO/TICKI 

RC1/T10SI/CCP2 

RC2/CCP1 

RC3/SCk7SCL 

RC4/SDI/SDA 

RC5/SDO 

RC6/TX/CK 

RC7/RX/DT 

RDO/PSPO 

RD1/PSP1 

RD2/PSP2 

RD3/PSF3 

RD4/PSF4 

RD5/PSP5 

RD6/PSF6 

RD7/PSP7 
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Jl 
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Ji 
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TAe 

[ I 



R5 

10k 

<TEXT> 



R6 



R7 

10k 



10k w <TEXT> 
< T EXT: 
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YTx 
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ZZ 
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n 

1L 














/ 




o my? 


1 


IZZI 















2 


my? 


2 
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-■ T 




Tx 














m 


















4 


























■■ 1 


t A 


. 1 ? 


























1 EAI? 
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: />jcsjLjujuLd> relay Jl device £, 9 _^_*jljuoJI 6ju3> ,_svS JO JC^ZjuUU 

SPDT relay : J 9 \JI £*JI 

NC Lo^j^I switch ojjj\$ common cd single pole dual throw 

normal closed/ normal open usl NO >>\Jl 9 
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JJ ^3 >r! jbj jjo 9-1 NO JJ ^9jj 9 contact Jl jLJI jc*j v^JLoJI ^5^ jLo 9^ ^j^-JI 
. float l^LJuuuug NC J^rjJL <Ju^9Ju <jojuo ULl>I9 ON /OFF Jjcxszj OJlSu9 NC 



oljLjJI jjjo c luo^j oLjuulc ^.qJLxxJI v3l^Jol ^jv-juoSLc §*09 ^jvs ^9 jI^ relay JL J-^9 j 
09^ 12 RELAY JL Ju^9l j-^sl oLaJulc NPN \jj $j^ujc>J i pin <*_ju J*i^9? 19 c ^h uj ^-sJI 

jLj jj 0 ul 9 j^ijuJjjljjJI JbSLjuUU ! ^JjO baSe Jl |^_5vJ 1 j\jJ C ^jS> I jjLu Ol 

j9Ju 9 J9J9J0JI csJI cJgs 12 J^u9 NO g^JI ,jJI contact Jl v-bti relay Jl uJLo 



D/1NT 

RBI 

RB2 

PGM 

RB4 

RB5 

PGC 

PGD 

1CKI 

:CP2 

;cpi 

yscL 

SDA 

SDO 

XAIK 

X/DT 



B 


A B 


h 


IV 


? M 

A 


c 


SP5T 


SPDT 


Bi Bz 


AiBi AzBz 


w< 


m 


Ai Az 


Ci Cz 


DPST 


DPDT 
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1 A 

-■TC'.'T-- 
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RL1 

12V 

HkTfcqrsT 



_n 



]/ Q1 

BC547 



<TEXT> 



7 B1 

I 



12V 

<TEXT> 



m 



<TEXT> 
2V DC 




□ 



,□□□ ) 

\gWK{/ 




DPDT : csoUl £<>JI 



2 common 2 switches Dual pole dual throw 



relay 8 pin Jl ^jb o-c forward or reverse cl^ direction Jl ^ /x 5 J^ 
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l _sJLc o$Su contact Jl 0I9 ^sJLcJ I v _$\ 3 ^Lj jx>j \J Lojulc 
$£> LoJ J9J9J0JI Jal^l vjJLc QjjliiiJI C9JJ9 NC 
forward & jlo FORWARD & ju 0JI9 JS^iJU 

pin Jl QJZ jLj J jUUO LoJ 

jLj 9jJjjoJI QM cSl V-gJLoJI i _5vS jLj _jjOJ LoJUlC 

ijjj&sijJs NO Jl t _sJLc C9SU9 contact Jl 
J9JU9 J^JuuJU gubc^jo 9^) LoJ v-qJLoJI v_9ljJol ( jjj AuiaiJI 

reverse g^^JI ^ ^^oJI 




RB04NT 

RBI 

RB2 

^B3PGM 

RB4 

RB5 

^BG^PGC 

=?B7)PGD 

:07T1CKI 



33 

34 

35 

36 

37 

38 

39 

40 



R1 



Ik 

<TEXT> 



RL1 

12V 

<TEXT> 



mm 



_ru 



D1 

“ — Df — 

DIODE 
<TEXT> 

P <3 — v 

BC547 
V <TEXT> 



-Q 



T B1 

12V 
<TEXT > 



:TEXT> 
2 vdc 



TSTT on /off JjcxcI jJlqj (jjuuo ijjuu direction Jl ,,5^ ouoJJsjI ojJ LI ijjuu 
09JJ9 relay Jl pin RB 3 o* jLj Lojulc on/off q^j JacI relay 5 pin ^jl UJ 

Off O9SL jX>j \J LoJulC On 





Button 






RB3 


RB4 




F 






1 


0 




R 


1 


1 




STOP 


0 


Don't care 



R cJUIg F ^lills stop lojfcjol 3 Push buttons o^IjJI ^ JacI jslc 



RB2 


RBI 




RBO 


STOP: 


R 




F 



IN 9J 0 vuJI a>\J PIN OUT Jl J^rl j 9 Lc 9J IN oLu 9 OUT oL, PORTB Jl j 9 Lc 9J 

input pins Jl ol default Jl o\J 1 ^jS\ LjuJj jjjuo 
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:€uolijJI 



RB3/RB4 JI 9 J>:> 3pin J 9 I ol port b \Jgl 

iaaJoJI JulC \)l i-SjJIg RB3 ==0 Oigj 

Stop jj v_sJLc 

^ reverse o-i -^9 forward cJLxc $J oL^lc 

(jo. LO dJL>l |JJ vJLaj oJLszsj ^iuouo ^O-Jq.9 

Js\JI stop JjoxI LoJ \JI reverse or forward 

cd^l power Jl button stop i _sdc ]c&&\ LoJ 
. \J jo I RB4 ^_$3 jLj jjo >kJI off 



a 




void main 01 
TRISB^OBlllOOlll; 

PORTB=0 ; 
for ( ; ; }{ 

if £ £RB0_bit=0) £& (RB3_bit=0) H 
delayms (10) ; 
if (RE0_bit=0){ 

RB3_bit=l ; 

RE4_bit=G; 
while £RB0_bit=0) {} 
delay_ii3 (10) ; 

} 

} 

else if ( (RBl_bit=0) Si (RB3_bit=0) ) { 
delay_ms (10) ; 
if (RBl_bit— 0) { 

RB3_bit=l; 

RB4_bit=l; 
while (RBl_bit=0) {} 
delay_ms (10) ; 

} 

} 

else if (RB2_bit=0){ 
delay_rii3 (10) ; 
if (RB2_bit=0) { 

RB3_bit=0; 
while £RB2_bit=0) {} 
delay_nis (10) ; 

} 

} 

} 

} 
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RCZ/CC P 1 
RC3/EC K/ECL 
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RCSSDO 
RCS r T>tfCK 
RGTTRMfDT 
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:PWM JU?' jjjo fi&2cd\ :buLj* 



£ ~ 

dc motor jgjgjoJI v_s\S /xSL^iJi qjLol JcxlLkk . ! /xd)l qjo cSlIlg PWM £jluu />giijJ u\Jlg 

.Ocl^JI OJul >cxSL=tiJI JJjkSg 

gl q^-^o JL^jjj gd> ^^lq.xJI Pulse Width Modulation . J jlsus>\ :: PWM \Jgl 

. lowg hi 6jLc qj>g^JI old> square wave <UJqijuulo 

ijjojJI lid) J\t> (jjog jUcujl o^j hi , low ^>c OjL £. Qs>$xs Jjo^c UulSuoj ! Lit) 

£ 

q^KjUl qslkdl gl £jjUJI oJgdJI v_s vS />S1*JI usJUUg cUajljJI q^-gjoJI v_svS /xSJtJI luSuaj 

> jgjg^oJ v_svS /xSloJ v_sJ l_*_* bg 

! v_sJLJI 09 SJI QjLS IajJuoo YLiuoS pic Jl £.lgjl (Jjo £_gj lSI v_svS dUi (Jjixc (j^ucxjg 



portb.fO=l; 
delay_ms(500); 
portb.f0=0; 
delay_ms(500); 

hi ,IOW Jl 1 jjo qj>gx> Jjcxsj > 09 ^ JUI J^siLjuj cULiLuJI jjolgJI 
jAa£> jjjjJcu dJUo -Xaj pj qjjb t.jJjo ^Lxjuijucxj> OJuoJBO v_9jJoJI qjo oJg9 <tjuuuoJ> (JjJoJLjuj Ld) 

l \ / / V \ 

. jIjJOuljujIj CL> 9 joJI OJlQ} jjS laJ JOJ OJuoJI ^jjULSjJ CjJg 9 

guUI cJ^JI kj^3 /d^L^lJI LulSuoj ( JLoJI I Jl& i*_sv 9 500 jl lo X j \J I C^Sg ) Oc9gJI I \ cb jjuSZJj 

Is JU vj^S2J Lo jjuSLU JOQSU /x 9 jJI IJlQ) i^_Sv 9 \Jjju>S 2 jS 

>□□□ 




?? duty cycle Jl ojJIs Lo 

< 5517 ^ 

9J \tixx9 ■ qjgJjo cujuuu (_^C Ojlc 9-^9 PWM qJLo^C o*^ ^uL.- oJgjjJI (_^c Jgg-juuuoJ I gji) qjj 




</ 



0 L 9 %50 qjjoJI v_svS [^jUkuuJJO^Lf duty cycle Jl LJ^g oJgs ^LjuULOJ> jJl^oJI Jl£J> LujJ ub 
ciLoJI v_svS j>j_>jJjLCg q_Ajuuoj%j duty cycle Jl Lls^ gjg ■ oJgS 2.5 OgSL*_uj £yUI oJgdJI J_X&o 

...lJ5La»g oJgS 1.25 Og5ij_»jj £yUJI oJgdJI J-Xao 0 I 9 %25 



£ £ 

o\J 2 >LaxxJ gljL^j La 5 J jJgjju^gj^jjoJI £, 1^1 O " 0 6 . 9 ^ S^l L^Jl^qJu LaSuoj cLqjLajuJI ^LajjJoJI 

. duty Cyds v3^ajJg ^uLJI cJg-oJI oULuul^JI ^iisjg 



£ 

^5^9 Jc> 9 j j^jujLuo Jijuuu pwm Quu&\s> /x-CAj jJgjju^gj^uLoJI <jjo ^lgj\JI u&sj dJLai \ LJU 

£ £ 

qJLxxc J^-juju J-P-»jJ ^okjOjj v3>^ -k>9J.9 qJLjuuoJI OJl^j _>jgijLdi ^g_>iJ^g^5u»joJI 

£ 

qj-oL=JI old» /xcju v_5oJI pic JLJI qx> ^IgjJI old) . oo^JI J^-*juu 9 duty cycle uLu> 
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£ £ C £ £ £ 

jJ^j ul dLSuoj Qjl dLJI qjo l 9 j\JI OJu3> jUoJg CCp2 . 9 I CCpl Ojl<pu \~j$iSjo IgSl^bl Jo-I Jcsii 

£ £ £ £ £ 

. kSjS>\ oLJLxx-Cg ^SjS>\ jjolgl dJLJI °Ll9 JlqJu lSjJI Cj^SgJI < jjulqj i^svS ^.9 I^Jo\J I Jol <jjo ^L^gjo 



JiLjjjU pwm /X-CJu \J V-S^jJI l^j\J I V_sv3 ClJLo^C g-JojLjuUU \J [su]o Ijuig 

£ £ C 

Jl9_^j\JI i_s^9 OjS^xjoJ ! ) j_»jjLijo pwm pS^Xi v_sCiJI £ i y&xo! 

picl6f628a 

picl6f877a 



Module CCP1 as PWM signal generator 



dJ) Aj J a^jVI 







MCLR/Vpp - 
RAO/ANO 
RA1/AN1 
RA27AN2/Vref-/CVrsf 
RA3/AN3/Vref+ 
RA4/T0CKI/C 1 OUT 
RA5/AN4/SSVC20UT 
RE0/R0/AN5 
RE1/WR/AN6 
RE2/CS/AN7 
V00- 
Vss . 
OSC1/CLKI . 
OSC2/CLKO 
RCQ/T1QSO/T1CK1 



RCimosi/ccP2 

RC2/CCP1 



RC3/SCK/SCL 

RDO/PSPO 

RD1/PSP1 






< 

r*» 

co 

ll_ 

<D 

O 

CL 



40 3- 
39 3 ■ 
38 3 * 
37 3* 
36 3- 
35 3 - 
34 3- 
33 3- 
32 3 - 
31 3 * 
30 3- 
29 3- 
28 3- 
27 3- 
26 3 ■ 
25 3 « 
24 3- 
23 3- 
22 3- 
21 3- 



RB7/PGD 

RB6/PGC 

RB5 

RB4 

RB3/PGM 

RB2 

RBI 

RBO/INT 
■ VOO 
- VSS 

RD7/PSP7 
RD6/PSP6 
RD5/PSP5 
RD4/PSP4 
RC7/RX/DT 
RC6/TX/CK 
RC5/SDO 
RC4/SDI/SDA 
RD3/PSP3 
RD2/PSP2 



Pin Name 



RC1/T10SI/CCP2 
RC1 
TIOSI 
CCP2 

RC2/CCP1 
RC2 
CCP1 



12 



13 



10 



I/O 

I 

I/O 

I/O 

I/O 



Buffer 

Type 



ST 



ST 



Description 



Digital I/O. 

Timerl oscillator input 

Capture2 input, Compare2 output. PWM2 output. 
Digital I/O. 

Capture! input. Compare! output. PWM! output 



pwm ji jjoi$i 



: J 9 \JI 



PWM l_Init( const long freq); 



I J\L> (jjog 



i-usJUJI JlioJU jJdil .... 



QjLSij QjoUjjJI qjljj v_s\S 

£ 

jjjJgJij J CUu^D LulSuOJ jJo\JI 



Example Initialize PWM module at SKHz: 



FHMl_Init (5000) ; 
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|jui> jjuSU dL5uOJ9 



5 £d> ^>9 joJL ^UJI 2>^>_>jJI ij^>9 viLJI QJ+qJj />l9 (JjjLujJI _>x>\JI 

C 

iszj jjjI^joJI &\$j\ u^sijS £b>bJI v_j(_*jijl> l _svJLc ( :>:>jJI Iju3> ) /x3_JI 

! $£> v3MJo\JI vjJLc /xoAJI ^d>9 v_5vjliJI jjo\JI 



PWMl_Set_Duty(unsigned short duty_ratio); 

c 

guLJI oJ^aJI jjso , cSjJI duty cycle Jl j+jso >*jju 9 g-Jaji_juuu oJ\t> ,jjo ^joVII Iju3> 

Description 

Sets PWM duty ratio. Parameter duty takes values from 0 to 255, where 0 is 0%, 

127 is 50%, and 255 is 100% duty ratio. Other specific values for duty ratio can be 
calculated as (Percent*255)/100. 



Example 



Set duty ratio to 75%: 
PHMl_Se tDuty (192); 



!v_sJLJI ^jo\)I bujS 9J li>Lo o\J I3 



PWM l_Set_Duty( 172) ; 



% 75 cUjoJL u 9 S 2 j_«jj 9 «Luuuoj> v_svj 3> duty Cycle J QjgJjoJI 3 jujjuuJI u^SJ-ajj 

K ISLoJ 

LJ lSjJl^uJI JigjsJI olS 9 J jjo\JI Iju5> £uUI 0 J 9 AJI o<£j ^sJLJljg Lljj-qj 172/255 = 75 % 

.oJ^s 3.75 = 5 .75 ... 0 J 99 ^LjuUUOJ> 

*o\JI 



urn 




IjLdig OjJLcxaJI OJLd> Ijuj lSjJI jjo\II o- 2 - u-J ^jgJ-ktoJI cl> 9 joJI ul QjJUj uI JLJLc 

£ 

PWM l_Start( void); 



Example 



Pfim_Start () ; 



£ £ 

cJ 9 ^JI duty cycle Jl jju&j />$& ol LiSucxj pwm Jl ccJLxsdl oa ^> cjuj />$& ol j&j 

. j^j^joJI cL£j_mj jjuSIjj />$SU' 0j9Ju cSjJlg 
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£ £ £ £ 

ul L_JLc CCpl <J)>LaJI ^jo A^> uSl £js* j \Jg cL>goJI OJL& ul bijl li>( cuLpjJI v_s\9 

: s^JUl y>S)\ 

PWMl_Stop(); 



Example 



FrtMl_Stop O ; 



£ 

PWM (jjJul t^J-C oSgicaJ ( dJI ) oLcxi^juoJI £jgj| ^U9Lioj ^joglaxj 

ijjog Jujj loS c LjuSZX) CLCjjuuu jgigjo JS QjjgJgjo v_s\9 Lcx^J\L> qjo /xSL^lJI LuSuoj v_sJLaJIj9 

o^j^> unLc sSgi^j 9^9 picl6f877a . oloi^uJI oJl< 3> ^dc oJbucAJI 

ccpl 

9 

. ccp2 

jo\JI qX c ULoJLjuuuo ^LCj^juuu Jjcxszj /x^Juo k3j]o ,J5u JuX><) J ul vJjlSucxj 

/ / I \ J 

£ 

! O^o^J! ^5vS dJJi> />9 SLuj uL*S s ^ J 9 

/>JOjLjuUU dUI j Jj^OjLajU L^JulaS v-SOJI ^QjLuuJI JJO^I ul . • Lo I JO JojljuUU jjo\JI 

a " " " c c 

ci9Lo| &o (jSJg xb^l />ljutUuulj pS djiS CCp2 /jljutUuul liijl lij lol CCP1 vj^iaJI 

.J 0 I 9 K JX> \Jjj ,JjjJ I^JI 




£ 

,>c £jjUI v_sv-*jA$Lsdl jLiJI (>o QjLxsJJ jgJgoJI igjb Jj^gu />goj ul QjJLJI <cbi>MjoJI 
. jssyjis sSib^JI ^ 3ft! W I 1-^9 

J I (nnnl Vi T A ^| Q X 

^ \ ; cUUI Ojg^JI Ia>U 



X 



OOO R 
,□□□ n 



+Vcc 



Motor 



Flywheel -4- 
Diode 



s\tl 

VVv 

Logic 
C ontrol 




Switching 
Transistor 
or MOSFET 
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£ £ £ 

lS\LjJI ) lS\LjJI slsJolg Jj^uuu ,Jjjj Jo qX J 9J9J0 JI ^LCj^juj v-S^S /xSJfcjJI UaiJI <jjo LqjI 

Jj^uuu slaJolg J^iijuuu Qsuj-uj oLojJ -X-Jgju p 9 -Qj Lu\J dJUi >9 rG 6 d T6l3y Jl ujulJs sS^lsdl 

c £ 

<lS vi ^ i J9 JjOsSj ul gjlbLAjuu \J IojjS Ijl> cSilsdl lSMj^I ^b*LL»jjl clc_>juj v_q_»jj\U 9 claislg 

IjJ t f) * > lo < ) I I v rh v_sv9 (>_jljujIjuo OgSu v_sJljJLk9 OJcOgJI ^ajUJI v_sv 9 OigJ L sZjo oI^jo \J | 

c C 

. I_)c> oJLc q^btL^jl cLC_^juj OjJ MOSFET gl EOT oLS Iclg-mj jgJCjuijjjljjJ! 

CjJUI £$>J ug uo J i 

: £,9jjJojoJI 6^9 
oLuuug_»jj v _gj_jJo jgjgjo CLC_j_mj < _s\9 /xSOtiJI 

: >gUI 



i_jU 



JoaJo gJ QIjSlo clcj_uju j 9 Ju jgjgoJI v_sJj>- Jg\JI ^LcjoJI < _s\JLc CjJgg-^ gJ oJgaj igSJI l jv9 

£ 

jjiSI c LCj ta juuJI ,JJt9 djJLiJI ^juug_juuJI , ^ JLc v. A.lo.g.A/0 gj ^LCj^juuJI JJ^dl <^_5vjbJ! ^pjug^uuJI ^JLc 

9j^jjoJI <jjo cl>jL*JI pulses Jl v_aSg <>c j9^9^JI vJiSg &jI>JI l-S^C 9 J 




void mainf) { 

trisb=255; //part h 15 Input 
trisc=0; // jpojrt" ij output 
portc=0; 
p™il_init (^00) ; 
whi le ( 1 ) { 
if (rb0_bit=l) { 
pwnl_3tart ( ) ; 
pwnLl_3et_dutY (255) ; 

} 

if (rbl_bit=l) { 
p™Ll_3tart ( ) ; 
pwral_3et_dut^ (200) ; 

} 

if (rb2_bit=l) { 
pwiil_3tart. ( ) ; 
pwrial_3et_duty (100) ; 

> 

if (rb3_bit=l) { 

pwml 3 top ( ) ; 

} 

} 



AZ-EX 



{ 169 } 



Technical support Committee 



! OjjIjJI J 



U1 



03C1ttLhH P.BQ'HT 

05C3C LFOITT P.B1 

PHZ 

PACTAJC PBZtfPOW 

P.H.ir.Hj(1 P.B+ 

PA^AN2VPEF-CVRB P.B5 

PA3f A H 3 r i.'T<& P.BS'PGC 

PA+fTDC KICIOUT PAT/RGO 

PAS AN +^i:ZHJT 

pc arioso mcra 

P.HI'h.NSWT PO liT 10S1CCPZ 

REI/ANdPir R03CCP1 

PEZf ANTES ROOSCKeCL 

PC *VSD bEt'A 
P.*j LP/i.i'ppiTHV ROSS DO 

ROSTOCK 
P.ijTiTj-nTiT 

RDCTF^ra 

pdufspi 

PD^FSPZ 

pd^fsig 

PD+/FSP+ 

PDSFSRS 

PDSFSFS 

PDTrra*7 



PE16FH7A 

-TEO* 
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gjIjJS £3 >juuuoJS 

I I 6_^5 l 9 

O LuJUC)_>a».) I ! QJ Jo ijJjQjUO QCjuuU i_SvS y&SL^u. I 

: ^95UI 



pull up resistor cd>lju portb ol vjq>aoJI ojo not_rbpu_bit =0 >o\JI /jjc^jI :>qSJI ,_svS 

j/ 1 p^~j l I ,• 

kJujSuj Ouo 3 Lib , 0L03L&J0JI 6 Aj2> Joj_jujuuJ _^jo\J! |jid> />Ijc*OjujIi ologlojo (jx Jju 3 

julc vjobJI j3j3joJL current_dutyl 3 Jg^JI ^^oJL current_duty qj>^ 
joj duty cycle Jl :>b>j ,_sJUIj 3 current_duty ^a^joJI clo*s ^b>j Js\JI ^LaoJI ,_sdc k?.^JI 

current duty ^k^juoJI (_Jju 1 <\) LJ I ^LlsLoJI ■ svJLc I julC3 J5 J I j 3^9 j ®^I ^c_ g >_*ju 3b^>j 

J3\JI J3J3J0JI Jjij pj duty cycle Jl J-gj t _5JLJL3 
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0_255 ch° duty cycle ratio Jl ol k>\J current_dutyl q^uJU 

current_duty<250 Jl olSg Js\JI cbLoJI vjJLc oka^sJ okj JojuuJ VJLiu^l ^yOj\J L-S^-*^r! 
La Lo vSj ^^oJI clcj^uj j cu>b> Jjcxsj u^jlo current_duty>250 Jl 9 J Jl 9 J clc^JI 

vjJLc cJos^b 9J li^Ag J9J9J0JI clc^juj <jjo Jujj uSjJIg Lip ^LgjoJI ^jJLc cJoAb gJ L- sO^> 

Jl gJ Lol ^gjgjoJI clc^uj JJLaj qjls CUrrent_duty>30 Jl u£g csoldl ^LiuoJI 
jgjgjoJU ^LljuuuJIj li^Ag La Lo i-Sj jgjgxJI clc^juj JuJosj cL>b> Jjck^j ^Ao CUrrent_dllty<30 

. vjoLJI 



i n t cur r en t _du t y=0 f cui r en,t_dut. y 1=0 ; 
1 void main ( ) { 



3 

3 

3 



TRISB = 255; 
not_rbpii_bit;=0 ; 

FWMl_Init (1000) ; 

FWM2 _Ini t (1000) ; 
current_dnty = 30; 
current_dutyl = 30; 

FWMl_Start ( ) ; 

FWM2_Sta.rt () ; 

FWMl_Set_Duty (current_duty) ; 

F WM2 _3 e t_Dut y ( cut t en t_du t y 1 ) ; 
while (1) { 

if (rb0_bit==0 && cu rrent. _ du t y< 2 50 
delay_ni3 (10) ; 

if (rb0_bit=0) I 
cut t ent_du,t y=cur r en t _dut y+ 5 ; 
P , WMl_Set_Diity (current_duty) ; 
while (rb0_blt=0) {> 

delay ms (10) ; 



// configure PORTS pins as Input 

// Initialize PWM1 module at 5KHz 
// Initialize PWM2 module at 5KHz 
// Initial value for current_duty 
// Initial value for curren t_ du tyl 
// start PNM1 
// start PNM2 

// Set current duty for PNNI 
// Set current duty for PWM2 
// endless loop 

) { // button on R30 pressed 



// Increment current duty 



} 
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if (rbl_bit=0 && current_duty>30) { 
delay_in3 (10) ; 
if (rbl_bit==0) { 

cur r er. t_dut y=cur r er t_dut y- 5 ; 

PWM1_S e t_Dut y ( cur r ent_dut y ) ; 
whi le ( r b l_b i t=0 ) { } 

delay_m3 (10) ; 

} 

> 

if (rb2_bit=Q&£ current_dutyl<250) f 
deIay_iKi3 (10) ; 
if (rb2_bit==0) { 

current_dutyl=current:_dut:Yl+5 ; 

P WM2 _3 e t_Dut y ( cur r ent_dut y 1 ) ; 
while ( rb2_bit=0 ) { } 

delay_ni3 ( 10 ) ; 

> 

} 

if (rb3_bit=0 && current_dutyl>30) { 
delay_ni3 (10) ; 
if (rb3_bit==0) { 

curren t _du t yl=cur r ent_dut yl - 5 ; 

P WM2 _3 e t_Dut y ( cur r ent_dut y 1 ) ; 
while ( rb3_bit==0 ) { } 

delay_m3 (10) ; 

} 



// ijzjccan on RBI pressed. 



// decrement, current duty 



// button on Rb2 pressed 



// Increment current dutyl 



// button 073 Rb3 pressed 



// decrement current dutyl 




L 



J 



I OjjljJI 




Watch Window 




0 


Name Address 


value 


watch E. . . 


curren... 0x0022 


250 




curren... 0x0020 


30 




« m ► 
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: Ja>\ J 




void 


main ( ) < 




int c-O; 




trisc-O; 




portc-0; 




pvm2_mit ( 1000) ; 




pvm2_start () ; 




pum2_sec_duty ( 127) ; 




delay_ms (3000) ; 


> 


pwm2_stop () ; 




j-dVl I(ji iaj JLaU jilt j-a 

PWM2_stop(); 

0 = U^JU gjlill £ jijt jjSJj 4 a1a 1.H JJ Lf lc Jaju 



On 



void main() { 
int c-O; 
trisc-O; 
portc-O; 

pum2_inic ( 1000) ; 
pum2_start () ; 
pwm2_set_duty ( 127) ; 
delay_ms (3000) ; 
pwm2_stop () ; 

portc'Oxff ; 




J* I (2) 



Qportco 

®P0RTC1 

0PORTC2 

0PORTC3 

0PORTC4 

0PORTC5 

0PORTC6 

0PORTC7 



4JV jrjaj Axj dULaxlwi) cli jjjJI u' 

^ J*** d-i 
PWM 

dJLiJa jj JjxjJ A^ajJI <illj JiaaJ ,ji jA ??? JaJI Ltd 
On-Off 




CCP1CON REGISTER/CCP2CON REGISTER (ADDRESS 17h/1Dh) 




U-0 


U-0 


R/W-0 


R/W-0 


R/W-0 R/W-0 R/W-0 


R/W-0 


1 - 


1 - 


| CCPxX | 


CCPxY | 


| CCPx M3 | CCPxM2 | CCPxMl | 


| CCPxMO | 


bit 7 










bitO 



CCP1CON REGISTER/CCP2CON REGISTER (ADDRESS 17h/1Dh) 



U-0 


U-0 


R/W-0 


R/W-0 


R/W-0 


R/W-0 


R/W-0 


R/W-0 


— 


— 


CCPxX 


CCPxY 


CCPxM3 


CCPxM2 


CCPxMl 


CCPxMO 



bit 7 



bitO 



CCPxM3:CCPxM0: CCPx Mode Select bits 

0000 = Capture/Compare/PWM disabled (resets CCPx module)* 

0100 = Capture mode, every falling edge 

0101 = Capture mode, every rising edge 

0110 = Capture mode, every 4th rising edge 

0111 = Capture mode, every 16th rising edge 

1000 = Compare mode, set output on match (CCPxlF bit is set) 

1001 = Compare mode, clear output on match (CCPxlF bit is set) 

1010 = Compare mode, generate software interrupt on match (CCPxlF bit is set. CCPx pin is 
unaffected) 

ion = Compare mode, trigger special event (CCPxlF bit is set. CCPx pin is unaffected); CCP1 
resets TMR1; CCP2 resets TMR1 and starts an A/D conversion (if A/D module is 
enabled) a 

iixx = PWM mode £ 1 



^ jilijVI »3 a £jusjj : 

-It (J 4 & > iltji fju IjJ&Ui 

PWM 



Jl Jj> £ JjLuu J f»la ijVI a 3 a jj ; 

PWM 



Jl Ja=»j qj\J pwml_stop Q; jjo\JI />jdtLjuuu \J cols PWM Jl cute |jj 

o\J ^Ul jgSJI />Ijl>ia_«jjI Jju9 >\<£l \j| IpjcLol u^SLoj \J jlJ LpJLc oJL^g gJte pin=0 

pin =0 Jl J^sj pwm_stop >o\JI 
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^JUI ^SJI Jl^LiLjuUU 



void roam() ( 
int c-O; 
tr isc-O; 
portc-O; 

pvm2_init ( 1000) ; 
pvw2_start () ; 
pvro2_set_duty ( 127) ; 
delay_ms (3000) ; 
//pvm2_scop () ; 
CCP2C0N - ObOOOOOOOO 
delay_ms (3000) ; 
portc-Oxf f ; 




\ 

> 



v / 




Qportco 

0portci 

0PORTC2 

0PORTC3 

0PORTC4 

0PORTC5 

0PORTC6 

0PORTC7 



void mam() < 
int c-0; 
tr isc-O; 
portc-0; 

pvwl_init (1000) ; 
pvrol_start () ; 
pvml_set_duty (127) ; 
delay_ms (3000) ; 
//pvm2_scop 0 / 
CCP1C0N - ObOOOOOOOO 
delay_ms (3000) ; 
portc-Oxff ; 

I) 



JluO 





0PORTCO 

0PORTC1 

0PORTC2 

0PORTC3 

0PORTC4 

0PORTC5 

0PORTC6 

0PORTC7 






int i; 

sbit Ledl at portc.b2; 
void increse ( ) { 
for ( i=Q ; i<=2 5 5 ; i ++ ) { 
pwml_init (1000) ; 
PWMl_3tart ( ) ; 
pwml_3et_diity (i) ; 
delay_m3 (50) ; 

ZZp wml_ s t op {} / 
ccplcon=0b00000000; 

} 

} 

void led(){ 
ledl=l; 

> 

void main ( ) I 
trisc=0;portc=0; 
whi 1 e ( 1 } { 
incre3e ( ) ; 
led() ; 

delayjms (5000) ; 

3- 

3- 
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kS\ guobjjJI ^ulju ciiYl dJLI^g ±\±jj j 9 j()joJI ul guolijjJU JjxC -Aj^C JcL>\b 

^bjj i jjsllo duty cycle Jl ^3 jo $ j>lu L 3 vJlg increase cJIjJU niain Jl cuIju 

Qs>$joJ\ ^juljuuu j^juj\is aJJI jo g-Qjg jgJcjjoJI ojlc §jo qjlool9 

for Jl csv^ujg 255 qjou jUI csJI I >^oJI J-^gj lo jcJ pwm Jl pin <^jl^JI ^>oJI 
<^&Lu J 9 J 9 J 0 JI IgJSg O^jj OgSLuig ^jvjlgj 5 OJuoJ JuJUl J^Juug led cJIjJU £gjjj 5 > IpjiSg loop 

. i— 255 JJ qjou& jj>l o\J clc^huj 



OjJIjJI Jj^ 9 j 
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Chapter (8) 

ADC 




www.az-ex.net 
twitter.com/azex201 3 

facebook.com/alazharexhibition 
facebook.com/groups/azex.201 3 



yJXiO-j}\ cOJl /XjuOJ 

Digital i_sJ [Analog Jl ,_J qjlsl*S (_^ju j jJ I I \ ^-s3 ^oJUiCGuo i sULszj c UJl cLcu o] 

5 O 1^^-' • j_jjU L.',...' <=I^JLl=*iXxJ I 0 1 0 a * lo a J I v_SvS L^jO I JGGljuU I J ) ^^SLyoJI i QJ Jo 

■ pi ° ; ; I Cu II (_jjO 

I^UJI cLuii Oj jjJjjJI I Jl£> J^tuuuuJ 

9ADC />jjsi1juuu ISLoJ-1 
.ADC Jjcxc Ijujo - 2 
.Picl6F877A ADC JJ J*>3 

.ADC Jjtxsd MicroC v_s\S Axjjcs^uuuoJI jjoI 9\II - 4 
.ADCJI v_sJLc oli*jJajJI u£>sij~5 



? (Digital) <uo3,> csJ| (Analog) <v>bLJI jxJJ\ J^u bloJ : J$l* 

O^gib JiftS ^_*J3_>JLSLI\JI 6 j#j>\)\ v_svS jgJgJ qjo l^ftSlj I09 QjJjGtjoJI AoasJI Ao^bj\JI _xsj 

c 

|jc> cda-^juuu A-u L juuo obJLo^C />Ai*jLjuuu ^ulju OulS _X 9 g c />lc Jijuuu v 9 - juJ L^JI ^joJcuI 

c 

v_5vS vS-'JjbJI />ljlbGL»jjl OiLj vjJI dJUb «-Sil J^l^ioJI jC^CuJl .. Ijl> \jjuS lxX 5 *L> J^iGuJU^ 

C 

/)Ijc^1jujI ,j 5 uou \bucx 9 i ologJ^oJI £oc> CLxxliul <^3 ^Ijl^lLajuI JjuOt ^qJLl^joJI 6lpdl o\JL*jo 

AJulSjO <>C CaI S N OuC^J Oj3 C_ji9IjjJ i^g-Ju U l^J I 

Jjgj^j Lp. a 6 a log (oljg^uuuLJuj) oLjujLjuul^ ^iJcLjujIgj yoJu ^jjubJLlI ^uJLo^ O ! \szdo 1 G^aJI ,^s 3 
CL>ji AaSIjjO V_jC%J dJUjJt U>aJI Jj>L OjljjJI QS>j$ V_jljuUO jj&Lo Jl0_> ^jJI 6jI_jJsJI 

§J0 L^jjLojog 4 jJuoj 6 j ^9 JS 6jl_jJsJI 4 j>ji olcl _>9 jj>l /jJj Gajj>< jIjjoJLajjU G>aJI 6jljj> 

^0 JjoLszjJI \JI £j. JcLGuJU \J V9-AjjLaJI I01 ]o < V_jljuJ LuoJ I d_pAJ i _> L J I joj QJ09 QJjLjZjoJI 

£>> A^_> U9$J UxJuj , SsoijJI olj Eu\JI 



a jUUljuUU I 



jUUljuUU 



Jl 



g15 JL> i_s3 .. JL^cji 9 I £<)JljLolj 9 _ 

j9- juUUljuUL II ^^JJO 6jLajj\JI JOuJ viJJ^ ^J^LajUUO \lS (v.S^-O^Sj) jg_ 

/>giij ciS 2 Ja 9 L jJI Lul 9 £gJLil jg-juoJ^juuJI OjLjujI OulS Jb> ^.svS Lx> I 1 Oj^ujLlo c- 5^1 

^jJI £gJU (jjo Jg^uoJb ^jv-CJu OjIjJI gl) ^sdoiLl I OJui t ^jJI ^gJb\JI 6 jLuj\JI Jjg^iju 

(vS-^baJI 9I) ^LuJI && ^bLrtfiJuo c lsdo 9 ^jJI CjlaS ^gjLuuJI v-S^S LaJo ( ADC JbLofcj^ 
Jg^oJI gl cL^bJI OJui £uc>:> /xj JLa 9 u\JI Lol . ciaJbitoJ I obljiiJI gjo JjoI&JI dL-JI JqjLajUlJ 
OgSL^juj Ijuig oljljJI q-u -bujJI -bg,la>g S»iSJI ^LoiSJI jSgj Lojo culjjjouo ,jjo OL^u^lg dL-JI v-SvS 

.L^CgJogjo 



.ADC Jj&c jjbuo :LuU* 

!v-sJbJb JbLc^j^> ^jJI ^gJbl qjo ADC JjcxX: 

C c 

. . ^bu L QjJuoj oljjL9 J\Jj> LpJuuug qJL^\J| 6 jLjuj\JI qjo obu^c Jc>b ^uljuJl ^sx 9 ^ogiL|”l 

..c^jb obgjLjuuuo ^jJI ^UgJUaxxJI 6 jLuj\JI Jbtjo JjoL^ ^jvJLc cl9LuuuoJI pu^jujJu pJj-2 
.CUgJLkuxJI JulC 6jLiuj\il ^LjJ J ^S^OuuU lSjJI i-SgjLjuUUoJ I JuJszj /XgU-3 
.ADCJI ^jLsjo < _5sJLc v-j^JLkboJI lS^jLjujljoJ I Axxj 5 ^;l>>i />dJ - 4 
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lo p$J*J pJ N olc^Jai* Atxjjojkjo v_s\9 ADCJI JjcxC uls .tL>\Li LcxS 

c "" c 

6^\cc> JS ^>*Ju I JuJljuj u\JI ..( Jjj^qjJL Qc)Ja> JS yj£. OJcajLLjuj Li\J J5 cbJisii 

C 

jj>I yoju Jj^^ijJI ^aJLo^c ^ul ju ^5^9 - (Sampling)L^HjJ9 6 jLcu\JI qjo oLulsJI jc>I ~1 

! esJUl , LSLjuuJI ^_sv3 LosS ... qJLp \l I 6 )Ljuj\JI r^c L^J^SLajj ^_sv9 m-sj CSsitipIgsIoLulc 





JSLj^JI i^ 9 LxxS Jj^^jJI qJLo^: 6 jJl 9 J\1j> culasJI ojl^J clojl&JI Ouuuu^ ^UulsJ I aj >\ jsjj o\il 

:^JUI 
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£ 

IjLdig 6 jLaJj\JI ^jo _>iSI IpJSLcu vlj^l oixg^-loJI oL-lSzJI ^JlC ilj LoJS 

l$J ojcsihuj 6jLi\JI ote o^o u-c obxsdl ijLC Js N l^L.. (Sampling Frequency) 

6jLoj\JI LjJulJ v_svSlS oL^JI ^JlC OgSu ol v_iz%j dUjJ cuJL^\JI OjLjujVI (_^c v_sJhiz%jL«jjg cbgjuoj 

.clJLo\JI 

/xj ol asj o\JI : (Quantization) obgAjuuuo ,^JI 6jLi\JI Jbto JjoIS ^sJLc qsLuuuoJI />^uuLaj-2 

4jub oUgJLjuJuo v_sJI uS^gjtxsdl JLsjoJI /xj_*julqj /xju cijls Jjg^jJI OjjiS cLOsdl ^UxaS CajjAj 

!v_sJLJI JSLjuJI v_svS US 




_l cpg L juuuo i— Sgji_ >juuo Pjo^aS LpJ (A) c L*_tSzJi O I \l_ii_o Lo^SlS . . LgJ ,_Jj LsloJ I i_SgJi_AjuuoJ I jo£j 9 AAtSzJi 

IpJ (D) QJkjjJIg < 2 J cUgLjuiJuo <Lcxj 3 IpJ ( C) cu+sdlg < 9 J OjgLjjuo cUxJ) IpJ (B) cu+aJIg < 13 



.6 J cbgLuiJuo qjcxjj) 

.JLioui l _sJI v_5vJbLoj ,jjo JjujoJI v_s l_^_lol v_sJLc c v _svSlSuoJI i^SgjLjuuuoJ I qjo^s £l^>-l /xo o\JI _ 4 



£ £ 

,JjjLuuJI JijuuJI <JJO CajIj Lxx^ CjU 16 9 Ji <Jj 5> t ,JjjLuuJI ADC £ 9 J lo l \JI 9 _AjJ JbJLuJ 9 J u\JI 

TVS' 

/>UajJI &J 0 Jjol&jLi Lul Lxxj ... ADCJJ CLljuUuJU vL juUL ^I OJl& CjljuUlJS \J LaJo 
/>UdJ <^s2jb U95u ul sjl^j >hl5^JI QjJLo^c uls ADCJI £js> v-SvS Lui (JLl^jJQv,^ 

16 LJb> v»5^9 Ll& v-svj^9 ADCJI ^jlc ^ Q-Qj ^UU 9 . JI^jjJI 

qJLII ^isYlsJI ^Jl^zjLjuju ADCJI 0 , 9 ^ v»5JUb9 
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n 



2 = 16 

Al-EX 



^jlc 9^916 /x9_>J I Lol ... ADCJJ oLuJI :>jlc n Lol ... %_svjcxS_>J I /jIIojJI 2 /x9>JI jjsu. 

A9\lszJI v_sv9 16 fiSjW JIjluLjuuIj jo qsu dJi> ob^jLji-ajcJI ^JlC OlS cJ L> v_sv99 oO^-CjujuoJI 

..cuJLc bloJLcI s 

JLJUUC^j^ JuJcJI CLQjLuuJI 



lS^Ljuuu v-sv^g clqj LjuuJ I qsUsJI qjo ADCJJ oLuJI ^ jlc c_jljuuc> ^Ljuul^ cJ^-juiju gJai aaju o\J1 

£ 

^U^jLjuiJuo ^JlC cLojLuuJI CL9\isdl <jjo ADC lSI oLu ^JlC ^Luuo q^uoj i CjuPI— 4 

4-J^Lj 4s\Lc) oLuJI 2 >jlc qjo ADCJI oL^juuuuo 2>_x_c qSjslo q^Losj ^jjulSlsJU 9 I 

.(a 4 _«j 






,'■■■■ 



A9:> jjS\ q+ucu culs (^.pdl olo :>_u: o^Lj csl) ADCJJ £.pdl oU^^jujlo :>_u: o^Ljj : Ald^\Lo 

.k_5vJL^>\JI j5L*JuJI <JjO jJiSI VjjLQJ 6jLii\JI u\J 




f 



Pin 2, AN 0 



Pin 3, AN 1 



RE3/MCLR/Vpp 
-> RAO/ANO/ULPWU/C 1 2IN0- 



Pin 4, AN 2^ 
Pin 5, AN 3 



Pin 7, AN 4 



Pi n 8, AN 5 



Pin 9, AN 6 



Pi n 10, AN 7 



-> RA1/AN1/C12IN1- 
RA2'AN2-Vref-/CVrefiC2IN+ 
— > RA3/AN3/Vref-*7C 1 1N* 
RA4/T0CKI/C1OUT 
— > RA5/AN4/SS/C20UT 

> RE0/AN5 

> RE1/AN6 

> RE2/AN7 

Vdd 

Vm 

RA7/0SC1/CLKIN 

RA6/OSC2.'CLKOUT 

RCOmOSO/TICKI 

RC17T10SI/CCP2 

RC2/P1A/CCP1 

RC3/SCK/SCL 

ROO 

RD1 




.Picl6F877A ys& ADC JJ J*/UI :UU* 

: ADC Jl yX cJg^juuuoJI &-^9J 6 j9 -^JI 0 Jl& 



.Pin 36, AN 9 
Pin 35, AN 8 



RB7/ICSPDAT 
RB6/ICSPCLK , o 

RB5/AN 13/TIG < 38 ' A 

RB4/AN11< Pm37 - AN11 

RB3/AN9/PGM/C 1 2IN2- ^ 

RB2/AN8 <■ 

RB1/AN10/C12IN3 
RB0/AN12/1NT 
Vdd 
Vts 

RD7/P1D 
RD6/P1C 
RD5/P1B 
RD4 

RC7/RX/0T 
RC6/TX/CK 
RC5/SDO 
RC4/SDI/SDA 
RD3 
RD2 
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: ADC JjmJ MicroC <_s\3 Aajl^juuuoJI >jo 1 3^ I 

v_S\9 cQjJSiJuuug Digital i _ 5 \J| cUjjpsjg AN 0 ^jjo 0 J 9 S OcIjiiJ Jq-^juuu guolijj < _sJLc u\JI <JSjS& 

■ jjl&jUO 



i nt nuiu; 
float Volt; 
niM=adc_read (0) ; 
YoIt=nuitt* (5/102 3) ; 



£ 

cbJLasj p^su. pj SamplGS v_sJ| cLoj-juULQjg oJgjjJI 6el jjiy p^su. adc_r6ad()j jjo\JI 

"num" _>j^uoJI ^s3 o>i*j Or*^o oJgiJI Quantization Jl 

p3j Jl Ijui v>-° v_5^>9 ^U-|buuL> cbJLxsi) cJgaJU I AxxjJlII i _5vJ| iJisJI Ijlq> Jjg^iJg 



. v_svj\l| j]cuj A loo * Jl 0 \ (?> ^Ly^>gjJg 1023 iSvJLc ^CuOoujJg 5 v_sv9 



5 Volt /K 



0 Volt . 




t _s\joJaaJI AxxjjJIg « 1023 v_s^ Quantization Jl ,jjo qjjj v_soJI ^jsjoJosJI AxxjJlII ol guiolgJI qm 
\ /x-juiJLQjg 5 * s^dJU J^l /jHtJI (Jjo 5 AN 0 Jl vjJx; J>ljJI oJgjiJU 

1023 

"volt" >! iiuJI v_sv9 cJgjjJU AjJL-a^JI AxxjjJI It sl> pj JUjug 



.ADCJI ,_svJLg oUmJsuJI i jAsu :Luuuol>* 

I gjo I O LoJLoJI v-S^S o ULhJoJI 
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Chapter (9) 
Keypad 




www.az-ex.net 
twitter.com/azex201 3 

facebook.com/alazharexhibition 
facebook.com/groups/azex.201 3 



How to make Key pad Interface applications Using PIC Microcontroller 






EX 2013 
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..... I I ^JJ I /XjuUU 

3^>SkjjoJI gjo keypad Jl cujuS l >jujjJI l_i£> i_sv9 l _sJlszj <tUl cLuj o{ 

ISL0J3 keypad Jl , qj Jo (jJJ _^o Ls_j\J I JL>oj QulslaS 3 < 

.LCD ^sJLc 

✓ I 



/'I 




:oUI sLuu Ol (jjjjjJI 1 JL5 > i_S\S d^luuuuu 


L 




.Keypad Jl g$Sjj /Lo -1 




.^ 3 ^^ 3^5uuoJI §jo Keypad Jl Jju^^ - 2 




.Keypad Jl Juox 6^-3 


\ " 




.MicroC ejob>j ^ keypad «LiSJo -4 






L J—L 



: Keypad Jl u^Ijj jouo i^l* 

JSJiJI IjlA v_$\9 £luo$jo LoS oLuuuj^juaJI cLc^jtx^tx) keypad Jl o$Sju 



SW1 


Ca*t 

SW7 

1 j— C O— -h 


CflQ 

SW3 

» j—O 0 — 


Co*) 

SW4 

1 pi) L>— 


* 0 
SMB 




• 1 

SWTJ 

j-oHJ— < 


h ~2~ 

swr; 


3 

5WS 


" 4 

SWft 

r-ST^TJ — < 


* 3 

SWtO 

1 JIT* 75- ^ 


* e 

5W11 

* 1 — 0"w 1 


7 

SVY12 


TT 

SW13 

*0«* 


• W 

SW14 

■Ob 


r A 
SW16 


6 

swrto 

' 'p^ — 
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L-SjJuuJ LosS ^sJLJLl oLjuJJkjg-JuuJl ^jO ^jjUlSu jJ IjO LijjJ Ol Jl'SCjljuJ 

c c 

^lJLc JagJn.ll pi ^LlQjo gl i»sl Q3jSl © £-JoJljuju Liuls 4 j%©jjJI <_i^juuu> l _$vJLcg 

£ 

Ijuiig t Jolg ,jJ{ Jj>lg ^jfjO jLjJI i-Sj- uoj 6-U>lgJI pJaaiJI (jvS «Lil C*-c> 

.OJc» 1 _sdc cLijo JSJ 



ijJUg^juS $j£j j&JI gjo Keypad Jl Jj-ogj oju>b :luU* 

js. juUL Jig t ^JoLjuUjJI 4jLc i_svS jJUgjjij5 g^SLuoJI fZjo Keypad <JI ij^agj 

(J^gjJI v_sJUI 




Port D ^_sJLc Keypad Jl J^gj /jJ <UjL*jJI o^g^l i_svS JL©JI <_sJLc 
RDO (jjo v-sv^g Port D ^>0 ^jJgill 4Pins Jl l jOLc ^JL^g© ojooxl §jj\)l ,J*^gj pi 



£ C 

K jx> ^p£>g Port D ijjo 6^>-l>\I| 4PinS Jl qJL^gjo gjjillg t RD3 ,j\J^»g 

.RD7 g RD4 
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: Keypad Jl Jjxc 6jSs :LJU* 

e 

Portd.bO (jjo (1) \lijo Cjuuxj gjliuJIj 4Pins Jgl ^jo (1) ^1 >>Lj g^SuuoJI />$su. 

/)J < Pull down Resistance q. 1 ^»o L>\l (0) v Aajj\ll ^Ug 

£ 

s_^3 CjuJSj l-xSL&g (0) v OgSj_Juj Assjj\I| >_sv31j 9 Portd.bl j>o (1) £l>>b />gjL» 

£ 

.(1) qJL: 6 juox\JI qjo ho9 Jo-lg :>gjcx£ OgSj ojojJI CH° o>^9 



Jil*jJU 1 L^juo vjJLc v_sJJI OUTPUTS Jl 1 _s\j3> A/B/C/D ,jjo v_9l_>Jo\JI ol 

>gjoJI AJL^gjo JjIjJoI v _s\^> D i _5\J I A <jjo <J)IjJo\JI 



LoJb gjSLuoJI />g su I 3 gj^LuoJI i _ 5 vJ I Jj>jJI <-_9l_^Jol 4 ^_ 5 J I 1 ^jjo v_9jJo\J I 3 

£ 

. \J Jo\ 1 AJL^U-mJ ulS lil Lo A9 jSjoJ 




! I < _sJI Jj>jJI 9l_>Jol t^JLc oLogijjo Jj-ogj i_jj%jg Joii9 Ojg^rJI OJLdi 







I JLJI v-9_>S2a 9 1 J>jJU Jj. CL), JJjug Jj>jJI d)jku 




gjoJI v_9_>_kaJI jjjouoJL jj Jl v_svlc ia. < ?.2a.J I JulC 
l jjjugjuaJI i_5vJLc JaaJoJI /xj 



D C B A 

outputs 1 

cn 2 



4 

micro 

controller 
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: cU>\UJI 



£ £ 

kS\ Joa-ioJI 0 -C 9 clcj^juuu JUi> /xjug J^LjJU OUTPUTS Jl ^_9 I^Jol <jjo 1 £g>> /xju 

£ 

Qjls Jc>lg IN Jl v-9jJqJ JuZaj LoJu^Cg IN Jl J^jJo gjo JuZiju OUT Jl v3jJo /> 9 -aj u^u 9 -^ 

£ £ £ 

. ^ 9 jcx£ t_S I 3 v_Qj^> i_sl i_s\S cuJLc cJaaJai! <_SjJI (Jjju 9 _juuJI ulSuo JuJc%jJ />^su 

4*4 i_sl jj 16 dJLd »9 vu> 9 joJIj oJLd^jo vjl^bl 4 9 J^-jJU vj^bl 4 dJLd> cul LqjI laS 

4*4 :>L*SJI I Jlq> ol i _svjisj Ijuaig 

B. 

:MicroC £udU>j iS3 keypad AmSud I :1*jI j* 

c 

i_soJI aJLcxsJL oj^sLj*' AuSuo aj ^ 9 j>^jo MicroC guoU^ ol Ja^cJI 

.ALftjJo99 395 JS />9 o; wjg < AftjLoJI <UoaJI ^svS L^Ll> 9 _Jj 

(j-o iL*j^LJI i_s\9 

1 ^juJQ > 5 l<j(J I oLjiSuO J^> I i ^ ! ^__>-jujLjuJ i SVjlSLIq 

jjolgl p&s 

/ 7 / r \ 

i I I # / I I \ # 

Keypad_Init 

Keypad_Key_Press 

Keypad_Key_Click 

J 9 \JI ^o\JI 




IASL& 09^0 v.oj^sjg 

*9$ 

char keypadPort at PORTD; 



Jju v_*i5u Jaii9 Ja.6.9 Ju_>j IcxS O^gJI iL*5JL ^bJI O^gJI 9 ^ portd cJ^> L &9 

. ojujj v_sjJI port Jl portd 
cJIjJI J-k9 QUO Li I PjljU { _J^9 V-julSiJ jjC V ! I-)lQ>9 
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void mainQ 



^joLdl jjo\JI 
*S$ 



Keypad_Key_Press 



^JL> v_5vS3 tCJ-Jlc Ja<?-*hJl ^pejoj < c uJLc Joy^boJI ,jLu^9-juuJI /x 9 j OcI^qj >09^ 2>^SLJ I l-Ld> 

.0 pSj £b>jU JogJoJI /5_3 lC 

Cj 9^JI oi^J U^IdJ li>ls 





7 



/^zia 

^gj 



\ 



a 



j JSJ ul . JCjfcJLJUU 
•11 fi*J t^A> 



ul J Cti 



oJUl >c\j| 

Keypad_Key_Click 
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0^*9 ^ o ^3 (Keypad_Key_Press) ^JjjLuoJI jjo\I| JjOJO ^jjlLSLU ^09 SU 

r c c e 

(Jjp ul JLfij \)j jJbLuoJI yoi^JI > 09 -fiJ V >jo\JI IaA ul ^LjjJI 

c 

CIaS^JI {jjJLQJ v-5^9 {JjdJJQ-iuJ ^jjo jj^S I l _yJLc C* II J 3 £ tjjuuug-ju-j I l_jOLc ^juo Jju 

c c 

(JjO dljj cUljj JtSJjg <oLjiaJU9juuJI g_m!X> l j»c dJjJ jJj^J l 50 l> >ol9jl cSl £_L>jLl />9ju 

£ 

.qJLc p3j Jg\J ^jJoLuoJI /*SjJI ^LptjLi oLuUjj^^uoJI 3 _iuaj> 

: JUuo 



char keypadPort at PORTD; 

Keypad_Init(); 

char kp; 

kp = Keypad_Key_Click(); 




J3JI ^gjuuJUo J i 



V / 

t 

Jl 6j$3 



E 



led Jl §jo 9 j 5 L*joJI ^Ll^SJI .kuj 



Ejilsbit LCD_RS at RB ^ _b i t ; 
sbit LCD_EN at RB5_bit ; 
sbit LCD_D7 at RB3_bit; 
sbit LCD_D6 at RB2_bit; 
sbit LCD_D5 at RBl_bit; 
sbit LCD_D4 at RBQ_bit; 

sbit LCD_RS_Dir action at TRI3B^_bit; 
sbit LCDENDi rection at TRI5B5_bit; 
sbit LCD_D7_Direction at TRI3B3_bit; 
sbit LCD_D6_Dir action at TRI3B2_bit; 
sbit L C D_D5_Di rection at TRI3Bl_bit; 
sbit LCD D4 Direction at TRI3BQ bit; 



char keypadFort at PORTD; 
char kp; 

[^void main ( ) { 

Lcd_Init ( ) ; 

Keyp a d_Ir.it ( ) ; 

Lcd_Cmd (_LCD_CLEAR) ; 
Lcd_Ctod(_LCD_CDRSOR_OFF) ; 
Led Out(2 r 5 r "pressed"}; 



T 



while (1) { 
kp=0 ; 

whi 1 e ( l kp ) { kp 



Keypad Key Click ( ) ; 3- 
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: ^ 

while(l){ 

kp=0; 

while(!kp){kp = Keypad_Key_Click();} 

0 ^ou3 olijhcig kp jjsiLo L0J9 infinite loop Luoi 

c c 

±\juSJ\ V-9ljJol jjuSZJ ul US 9 -JUJ Cs^juIj kp = 0 ju^jLoJ I LoJUo cj Cj d9 pj 

£ £ £ 

v_99_«jul9 iLAJI jljjl 1 jjo JJ i_sd-C JoaiJI pj ul9 \J p\ jj < _sJ-C JosUaJI pj Jji 

^0^*9 kp j^kSjuoJI while Joj—uj , LaJ 0 <_s^Ljuuu\J kp qju&j 

. cuJLc Jog.MQ.1 1 /xJ i_SjJI jjJI ,jx j+szj /x9>JI l_Xd^3 16 jJI 1 ,jjo 

kp = Keypad_Key_Click() 
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QjOj 3 uls 1 j_>JI vjJLc Jg.’^gJI joj Iil9 v_svSL»jj\JIj cblx Jaa^aJI /xj i_SjJI jjJI <Loj3 OcI^qj 
kp Jl o\J easel J v_^Aj cJbJI ^9 49 ^ .^SL^AJL 1 o\J kp=49 

,jjj^Jo (jx led Jl (_sJLc kp Jl 4 j<xj3 ij£>jszj$ loop Jl 0 jj £jj>y<) break Jjcxsj />j 49 v_»» lg_ux »3 
q_vjuLiJI o\J 9 ^ lo uSj ^ ,_sv5^jj\JIj KP ^ 9^9 led _char (l,7,kp); >o\JI 

. 1 OjwUjJI yjDjSJ 9 1 ^jl 49 yo3jJI /X-gJ?J-g3 ^ 9 ^ < _S\5ljujI pj^SLjj 

; vjvjuj 9^5c*joJI l _s'3 ^9>9 joJI ascii code Jl J9 -jl> 9^ ljifi> 




jbi oak for „ 





Q 


1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


C 


D 


E 


F 




Q 


NUL 


SOH 


SIX 


FIX 


EOT 


ENQ 


ACK 


BEL 


BS 


HT 


UF 


VI 


ff 


at 


SO 


SI 






0 




2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 




1 


DLE 


DC1 


DC2 


DC3 


DC4 


nak 


SYH 


ETB 


CAN 


EM 


SUB 


ESC 


FS 


GS 


RS 


US 






16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 




2 


SPC 


I 


II 


# 


$ 


% 


& 


E 


( 


) 


* 


+ 


t 


- 


■ 


/ 






32 


! 33 


34 


35 


36 


| 37 


38 


39 


40 


41 


j 42 


1 43 


44 


45 


46 


47 




3 


0 


1 


2 


3 


4 


5 


6 


7 


3 


9 


: 


F 


< 


= 


> 


7 






48 


49 


5Q 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


61 


62 


63 




4 


@ 


A 


B 


C 


D 


E 


F 


G 


H 


I 


J 


K 


L 


M 


fJ 


O 






64 


65 


66 


67 


68 


69 


70 


71 


72 


73 


74 


75 


76 


77 


78 


79 




5 


P 


Q 


R 


S 


T 


U 


V 


W 


X 


Y 


Z 


[ 


\ 


] 


A 


_ 






80 


81 


82 


83 


84 


85 


86 


87 


88 


89 


90 


91 


92 


93 


94 


95 




6 


' 


a 


b 


C 


d 


e 


f 


g 


h 


i 


i 


k 


1 


in 


n 


O 






96 


97 


98 


99 


100 


10: lj 


102 


103 


104 


105 


106 


107 


108 


109 


110 


lllj 




7 


P 


q 


r 


S 


t 


u 


V 


W 


X 


Y 


Z 


{ 


1 


} 


rj 


DEL 






112 


113 


114 


115 


116 


117 


118 


119 


120 


121 


122 


123 


124 


125 


126 


127 





Jo^a^JU OuoJj lSjJI ^jjuug_juuJI cUxaS ^-S_3lJ I 3 kp >f^2juoJI ^jOul9 JuJc^j yOuu qj\b> qjo i^SjJIg 

. OjJLc 



case 


1: 


kp 


= 


49; 


break; 


// 1 


case 


2 : 


kp 


= 


50; 


break; 


// 2 


case 


3: 


kp 


= 


51; 


break; 


// 


3 


case 


4 : 


kp 


= 


65; 


break; 


// A 


case 


5: 


kp 


= 


52; 


break; 


// 


a 


case 


6: 


kp 


= 


53; 


break; 


// 


5 


case 


7: 


kp 


= 


54; 


break; 


// 


6 


case 


3: 


kp 


= 


66; 


break; 


// B 


case 


9: 


kp 


= 


55; 


break; 


// 


7 


case 


10: 


kp 


= 


56; 


break; 


// 


3 


case 


11: 


kp 


= 


57; 


break; 


// 


9 


case 


12 : 


kp 


= 


67; 


break; 


// 


C 


case 


13: 


kp 


= 


42; 


break; 


// 


.4 


case 


14 : 


kp 


= 


42; 


break; 


// 


0 


case 


15: 


kp 


= 


35; 


break; 


// 


# 


case 


16: 


kp 


= 


62; 


break; 


// L 
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\ OjJIjJI Juy^>9 j 





^ijJo />Jc^JLjuuuoJI ,jjo /x9>JI Jc>Ij jUg^ju^ g - >SL*joJI /j^iu £gjuuJuoJI Ijlq> ^3 
dJLl oI^jo \jdjsd >09^3 c UjujLuuJI ^jJLc Lp^Dj^j />9^v. A 1 0^9 4 KeyPadJI 

■ Ucu I ^Jjuuug^uuJI ^jvJLc 
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: ^Ul 



//shl t 

sbit LCB_RS at RB4_bit; 
sbit LCD_EN at RB5_bit; 
sbit LCD_D4 at RBQ_bit; 
sbit LCD_D5 at REl_bit; 
sbit LCD_D6 at RE2_bit; 
sbit LCD_D7 at RE3_bit; 

sbit LCD_RS_Di rect ion at TRI5E4_bit; 
sbit LC D_EN_Di rect. ion at TRI5B5_bit; 
sbit LCD_D4_Di rect ion at TRI5B0_bit; 
sbit LCD_D5_Di rect ion at TRI3Bl_bit; 
sbit LCD_D6_Di rect ion at TRISB2_bit; 
sbit LCD_D7_Di rect ion at TRI3E3_bit; 
//varl abl es 

unsigned short kp f cnt=O r oldstate = 
char txt [ 6 ] ; 

char keypadFort at FCRTD; 

//modal es 
void main{) { 

//con fig 
//Ini t 

Keypad_Init ( ) ; 

Lcd_Init ( ) ; 

Lcd_Cmd (_LCO_CLEAR) ; 

Led Cmd ( LCD CURSOR OFF); 



0 ; 



7 



Lcd_Out (l r 
Lcd_Out (l r 
Lcd_O ut (2 f 
X/whllel 
while (1) { 
kp = 0; 



"l") ; 

"Key 

"Times : w ) ; 



// Initialize Keypad. 

// Initialize LCL 
// Clear display 
// Cursor off 

// Write message text on LCL 



// Reset key code variable 



\ 



// Walt for key to he pressed and released 
do 

// kp = Keypad_Key_Press (} ; // Store key code In kp variable 

kp = Keypad_Key_Click ( ) ; // Store key code In kp variable 

whi le ( ! kp ) ; 

// Prepare val ue for output , transform key to It r s ASCII val ue 
switch (kp) { 

//case 10: kp = 42; break; // 1 * r // Uncomment this block for keypad4x3 

//case 11: kp = 43; break; // *0 F 

//case 12: kp = 35; break; // F # r 

//default: kp -f = 43; 
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case 


1: 


kp 


= 


49 ; 


break.; 


// 


1 


case 


2 : 


kp 


= 


50; 


break; 


// 


2 


case 


3: 


kp 


= 


51; 


break; 


// 


3 


case 


4 : 


kp 


= 


65; 


break; 


// 


A 


case 


5 : 


kp 


= 


52; 


break; 


// 


£ 


case 


6: 


kp 


= 


53; 


break; 


// 


5 


case 


7: 


kp 


= 


54; 


break; 


// 


6 


case 


3: 


kp 


= 


66; 


break; 


// 


B 


case 


9: 


kp 


= 


55; 


break; 


// 


7 


case 


10: 


kp 


= 


56; 


break; 


// 


a 


case 


11: 


kp 


= 


57; 


break; 


// 


9 


case 


12 : 


kp 


= 


67; 


break; 


// 


c 


case 


13: 


kp 


= 


42; 


break; 


// 


A 


case 


14 : 


kp 


= 


43; 


break; 


// 


0 


case 


15: 


kp 


= 


35; 


break; 


// 


* 


case 

} 

if (kp 


16: 


kp 


= 


63; 


break; 


// 


L 


l = 


old3tate) 


{ 







// Uncomment this hlocJc far Jceypad4x£ 



cnt = 1; 
oldstate 
} 

else { 
cnt++; 

> 

Led Chr (1, 



kp; 



10, kp) , 



if (cnt == 255) { 

cnt = 0; 

Lcd_Out (2, 10, " 

> 

WordToStr (cnt, txt) ; 
Led Out (2, 10, txt); 



// Pressed Jcey differs from previous 

// Pressed Jcey Is same as previous 

// Print Jcey ASCII value an LCL 
// If counter varl alhl e overflow 



// Transform counter value to string 
// Display counter value on LCD 



} //while 
} //main 

C 

oIjjo jjolg\JI u&szj Jujj ,JjjLuuJI ^gj^juuuoJL jjjulqj .^SJI ul 

yX cuJjLuuJI £ QjuU cJLujj jjp, leu guobjjJI culju ^jvS Qj\ /x3jJL ^joJug-juuJ I £ JaaJoJI 

■ ^>1° 

Lcd_Out(l, 1, "Key :"}; // fflrl te message text on LCL 

Led Cut (2, 1, "Times:"}; 



Key : 
Tines! 



n ■*- n n + viw r 



IIS si, 

cnt 9 oldstate uljj^juoJI />9 £j 

unsigned short kp , cnt=u , oldstate = 0; 
char txt [6] ; 



^oujJI old state ojo^ujI j^uo kp=49 ols 1 p3j jj Jag^oll pj Isl 

ul 9 1 jj Jl ^jvJLc Cxkis^bl 6jjo Jgl OulS Iil9 kp JJ cLojJlqJI 



if (kp ■ = oldstate) { 
cnt = 1; 
oldstate = kp; 



// Pressed Jcey differs from previous 



jjg 6 jx> <_S 9 _«jj J 0 I 9 jj Jl < _sJLc JoaJol /sJ cnt=l lp_i 999 kp ^0 u\J 

Jjo\)| J\t> (JjO < T_JUj ljuL*J I i SvJLc Cnt ^Lo yS yjS }£• 
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WordToStr (cr.t f txt) ; 
Lcd_Out(2 F 10 F txt) ; 



// Transform counter value to string 
// Display counter value on LCL 



_>jo\JI O-C Old State Jl v_svS kp cUxj3 /x jug 

oldstate = kp; 

Jg\JI bjujjJl \J l^d 9 gg kp=Old State <U>*9 ul 9 1 J>ll 6jjo JosLiaJI /xJ Iil 9 

else iojuuJ ^J^SL> ljug 

else < // Fz-es^ed jtey 15 same as previous 



...... I_x£Lq>9 ^Ljuj LjuuJ I ^jvJLc ^jbjsu^ 2 v Q^ju^ug cnt cbouS ^LjJg 

LjuuJ I ^ \j/Djsz jg if UJ old stats 0 I 9 2 j j Josj^JL oucx9 Is Is 

CjucxS ^.jvjJI oIjjoJI 2>JlC cL9j^2jo <jjo CjlaSuoJ UgSI dJJjug OJc>lg Ojjo ^jSjug-juuJ I £ v-LJogJo ^jvjI 

. Lieu I cljujLjJI ^ qjo CjukSLoJg 1^9 ^p-ug-juuJI ^_50Lc JoS^J L- 

cnt=255 oljjo 2 >JlC £uu^l jjSjug_juuJ I £ cJo^Z) gJ ul :>gSJI L 3 vS jjolg\JI 6jJb qsLol />Jug 
cnt=0 q. ou3 J^>l l^ 9 g unsigned I^jI ^k: 1^3^ ^ \J over flow o_v5 

. JuJC>g Jgl QJO ^jijug-juuJI ^jJLc ixaJqJI oljjO 2 >JlC JlcI jjs\ O-XSug 0 WJI ol_po ^>JlC j p 1^ ;g 



If (cnt == 2 55) { // fjf counter varlalJble overflow 
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case 


1: 


mm 


= 


55; 


break; 


// 


1 


case 


2 : 


nun 


= 


56; 


break; 


// 


2 


case 


3: 


mm 


= 


57; 


break; 


// 


3 


case 


■4 : 


mm 


= 


65; 


break; 


// 


A 


case 


5: 


mm 


= 


52; 


break; 


// 




case 


6: 


mm 


= 


53; 


break; 


// 


5 


case 


7: 


mm 


= 


5-4; 


break; 


// 


6 


case 


3: 


mm 


= 


66; 


break; 


// 


B 


case 


9: 


mm 


= 


49; 


break; 


// 


? 


case 


10: 


mm 


= 


50; 


break; 


// 


3 


case 


11: 


mm 


= 


51; 


break; 


// 


3 


case 


12 : 


mm 


= 


67; 


break; 


// 


C 


case 


13: 


mm 


= 


42; 


break; 


// 


j+ 


case 


14: 


mm 


= 


43; 


break; 


// 


6 


case 


15: 


mm 


= 


35; 


break; 


// 


* 


case 


16: 


mm 


= 


63; 


break; 


// 


L 
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Chapter ( 1 0) 



Stepper 




www.az-ex.net 

twitter.com/azex2013 

facebook.com/alazharexhibition 
facebook.com/groups/azex.201 3 



sS^JscJI dpuoJI (Stepper motor) 



. ciSLjlIaJIg OgjgjJI Jjuo /xSL^lJI v_s\9 33jJ v_soJ I OjjSi^x Jl o\J\JI v_s\S ^0 Jl^iLajuu 

£ 

i^aSgjJI cbgl jg <3joljg:> v_sv3 /xSl^jJI ,j5uoj ‘■'-'I oIS^jskJI qjo £gjJI I -Cdi oljjjo /xd»l qjo g 

.ciSJu 

= £ 

Qjglj JulC QSLqjI ^_s 3 pSszuJl ^LulSuoSJ IjJbj tCLugjgjJI ol&juJgjJI ^_s3 Lcul dJjj^joJI Iju3) 

.C^JJSuO 



£ 

£jj*j Ojl 1 -l>\L 



£ £ 

Juk2^uULjJ I ^LiJI />lkuJI ^jvJLc JuouLsj QjI LojI J>^oJI Ijlq) j-uou Lcxog 

.J\Uul gl ^Liuo 



/>UaJI v. 5^9 1 Sk-Sv9lSu i : jSVaJ ! 0001: i*_SVj\JI LuJ I JtJiiijLjujI IS 1 \JjuCx9 .^jjSLO LiU uSvJiJL- ^l) ^UXjuUU 
< ta 5 v -0l 1000 JLkiLjLjujI JL> Lol {j-jSlo ul^g^ oL^jI v- 5^9 OJi^lg 6glo,i> vLlj^jL^juj lSj^juuisJI 
OgSu cugJoiJI oISjJ^joJI v_jJLcI <jjoSIs£joJI ob*j\JI <^9 jgJu cub) i^j^juuisdl />UajJI v-S^S 8 

1.8 Lq)jIjlqjo ^Uglj l^J OA^IgJI OgJoiJI 

£ 

v_9g_uj cLcLjJI ._J)LsLc .jjulSLc l j5uJg distil v_s^9 dJjJAuoJI db_p»j COjI lij !cL^j\Ls5 

.( 1000 - 0100 - 0010 - 0001 ):v^\jk allied 

c c\ 

QjiL>L d^jsij QJyj]a)\ OJaig 1 _/juSIs2joJI ob*j\JI v_sJLc ^J^o^jLmug ,JjjljuijJI gjbuJI l _^u5Lc l J_*jjjl 
/>|jc»jLJujljg S*JLc <19:> l _sJ-C Jgj^sJI Jujj LoJulC />JctL*jiJu cUij_>iaJI 0JLd»g Unipolar gl v^laiJI 

/jJctljuaj CLfijjJaJI OJcaig Bipolar gl v-JaiUI ( _s\jOouuu 4jjIj ‘doj^Jo dJlia^g ciJ^uOuo QSlIo Jjl 

(1001-0011-0110-1100)^^15 vjvjfcg jgJgjoJI qjo ,j5jOuo /)>c v_sJLcl l _sJLc Jg^i^JU 

/aon\\ T a ; c\< 

Unipolar stepper motor cuJsl&JI uS*b*| o^Jscdl 



uLqJLo lodi> Lls29 ) oUJLo gjjl g dJ\Luul cu_»ju gl cux> oJ CgSu «^lifiJI i-S^bd OglaiJI dJ_pto 
Lszjo olaJLoJU v_Qj^uJuoJI o\L^>g . ( OxpJuu 1 <^ji^ljuuoJ I 1 Jo-JuugJI l _5\9 ciJL^gj uLxxjuulqjo 

c c 

^jvS jjoJ loJh OjJlqJI u\J c bjJoiLll oLSjJ^joJU l 3vjO-ajuu . OjJlqJI JjuZ>gj L 3vS />JLS&jLjuuug 

£ 

. Jo-juugJI gLu^gj qjo ^jvjbg Jolg oL>jI 
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: Bipolar stepper motor cuJaiJI clJLJ o^JscJI ol£ >suo 

£ £ 

k_9\L> l 5\JLc . cLuo £_psj cj ugSu 6iLc cL^iaiiJI i_svjLj OgJoidl 

£ £ 

qjo \Jjug , Jojujgl ^Sj Jo oJL^g IpJ (JjojJ <L»_JaiiJI clJLj oIS_>j«J19 , cbiL>gl 

/xjjg L^Juj ciS^aJI dLSLoj . ^J-iiJLjuuuoJI olaJLoJI ,jjo u1^9joc%jo l^J dJUi 

£gj 2 ^JlC JcG ul v_jC*j . dJ\J_Ajj\JI qjj cLoglojoJI J&jb qS: cbjiaiiJI oIS^jsjoJI 

£ 

. ^gLuuuuo ^jogliijoj vil\Luj\JI <jjo 

c c 

<^5^9 jSgjuoJIg ^LjuuJI ^gjJI Lpjl vJLl ^ lu lo qJ I oISj^joJI ^-9g-juu 

. ^3lg-juj\JI 



1 




unipolar bipolar 
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iOg-kdJI oISjJSjo (Jjo uL_*j^j oLc^j Jc>9j 



Bipolar motors^^iaiUI sJLj olS^^oJI -1 
, <\9 oLoJLoJI jLJI O obejl jjuSIj , <jj Jo (_^C Q*3 pSszjJ I joJjq oLfiJLo cj ^^jJI I V rh . 

sjUj 

£ £ 

.£,9_>jLijuoJI l_X_£> &o IgJL ^>9 j ,j5uoj \Jg iiaS d^l^bl ^LszjjI IgJ olS_p*joJI OJifi). 



Unipolar motors q^koJI cloL>I olS j^oJI -2 

£ £ 

.oLqJLo gj^lS JjoLsj ^jvjJIg center-tap Jo-juugl ^3jJo cJ vJiJLo J^g ol&JLo L^J oL^j^joJI ojl&. 

£ £ £ £ 

^Ljuuuoj^JI oli> oL^jJ^joJI . d\Luul ^LuLoJ gl ^CLjuj gl <Lajuuoj> L^J ug£u ul o^joj oISj^joJI OJlq} 

£ C 

. 1 joSj JSLaJuJI l _svS laS LJb>b u\L^buo uUq_juj 9\)I ulSjJaJI O^Sj dJ\L»jjl 






A B 



Stopper Motor Connector 



C D 




Fig 1. Fiv e-wire stepper motor 
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£ £ £ 

Old^kJI . OJl> vjJLc v_9^b JS £l>>l /xAj dJ\L»jjl cuLajoJI oli olS_ptoJI ^3 

£ 

.2 JiLjjJI v_sv3 LaS LprjL> Lszjo Lxx^JL^o^jJ uUqjuj^XJI 




coat i 1 1 



coat ft* 



rwri 





6 6 6 



A B + + C D 



Fig 2. Six-wire stepper motor 



A^9 




£ 

JiLjjjJI l 5 v 5 l joS ^qJLo <JS ^jOulgj ^l>>| /xju J\Lujl CUJ Lxxii I ol^ oL^jJ 2 *lx>JI l 3^9 

C c 

. J0I9 dJJLjj Lj>jL> lao 1 _sJojjj 9JI sjl^bl «lajj\JI 






A + + B C++ D 





Fig 3. Eight-wire stepper motor 



£ £ c 

. dJjJsioJI QjAai c_jl>9joJI Jl^sJU Jqjuj 9\JI (aSljJ^All 9I) c_ 9 jJoJI />Aj oJL> JS < _5\9 

£ c 

/>l Aj*A_»jjl />Jl C v jjj^Jo q-C <T_yJoiLll ^^vjLoj <^yJaiUI i_SaI>I /jAjsA^uju Ad 

.QjJ>9joJI 
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j\z)odJ\ 



IjlaJLoJI yjx> 0UJL0JI ±Js£u$ iS<)Jo.:aJI dJ_ptoJU olxxux^bJI SJsLiu 

ol 5 _ptxxJI ul JcsJ dUjJg Lo js: i-S^Sl ul5 LoJS jjS\ 0UJL0JI ^>JlC 9 dJ^jsixJI Oul 5 loJS 

£ £ 

v_Sv 3\LJ Iju3> 9 i_S_p»-\JI olSptoJI &o LdiLjlS lij v Lk9\JI 6jjuS 0$$J \) Ulc ^U 9 -b.> 

.oSjjsJI < _s 3 < ^JLc\j| ^c^juoJUg 6 -XiigjoJI oLj?jo_>JI 

£ 

^joJLjujijoJI jLjJU dJ jJ>uu oLojjJI l _svJLc 6c JS l _sv9 Li5 o:>loJLc[ i_sl QjoiSg 

C C C c 

JuoJLszj jlgjJI /x-ajulsJJ 09 -b.> ul lpj3 i-S^ ylka.91 gj_>l />Ijc^l»juIj olgia> £Uj\J ^9^1 0JLd»9 

£ 

0^9>JI ) jb-iJI 9-^sJI v >lk»9V v-i^r i_S^Lc u\Lasj5 uMjLjLlo uUJLo jLj jJjjoj ,_sclc 

£ 

QjuO^juUU qs: ^iajJI \jOsj c-oJUioo O 9 JL c_*ia9 JS bjjuo A 99 <l^LcuuuoJI v^^^l 



S,N »_5y9jU*Jl9 < _sJ L cxjuuJ L v_->Uo9\Jl 
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I Jri 



SkhkiMoIm 




SiefpnlvklM 



£ 

cioj^b dJli^g 6()-b.> JS v_svS <i>p 90 Qjgljj dJ_pu jlgjJI g^asJI ul uLibjlaJI l _s\9 

pj Lsijuo < _jyJa9 l _jJLc oLojJ cLLcj ^sJLc Jjcxsj ^sJg^l QJL)_jJqJI ^jvjig uLlCj^JoJI ^jjj &os*j 

— c 

cbjbJI QJijjJaJI l _j\S loS Jolg ul v_s^9 jgbux) ujJLo gjo ul&JLoJI uljLft Jol OgSu cuJLJI OgJoidl 

£ 

gj 0 Ioj3>JoI d$kd>-$ u\LUbuo ulaJLo OgSL-iuo dLljug < uljgLaiuo G LiiJLo JlZ^Lgj u UU ^Jl 

< _ 5 \S <G>p 90 (Jjo \Jjj 3j>p 45 4jgljj jlgjJI g^asJI j 9-X+9 QjjbJI ciaj^JoJI j_s\9 loS jgbuo u?JLo 

£ 

1 cL^cgj i>c jJqjJI uJ Jl 9 Iftg cSgijl />jjdl ug5j ^jJbJUg 6gla:> 

£ 

^jJLcg jgJgjoJI i _sv9 oloJLoJI ^ib^bg L^jUq 9I i-Xaj \j^£3su qS: uULlsj i _sGJI QjglaiJI 
/igiijLJuj <^JL>|jJI Jj^giJI ciaj>b < _sJLc Icliug <G_ajoLjj\JI olgJaiJI uUqjjJo L9_>£. Jl 9 Lpj) JL> <_Sl 

■ ^to>JI Jjo^J 






^17/ 



£ £ £ £ £ 

^jJLc jLJU jJjjoJ Jjcxsj Cjucx9 l 3 vjI uSjJ ^jJg^l ^LajjJoJI L 3 vS ul ui ju& I ul v_jL^jg 

£ £ 

Jq.o- 9 Jolg GiLo ^3 jLjJI jJjjoj ,_sJLc Jjosj ul 1 >Suoj ulSg pjsz Jl Jj>I qjo ljufcg uMjUbLo uLoJLo 

C £ £ 

. Lo^c uisiJol ugSij (j^Jg '-S>>^l sJgi^l y£&-> i_S^ />JcajL*joj Lo ljui >9 6g-h.> JS l _5\3 

£ 

^>SUg olaJLoJI cUj 5_>J v_S^ 6g-b.> Gb^b 6gix> GL^aJIg 6gix> OgiaiJI ,jjj v_ 9\1> cijl ^>Mjg 

(_9L«-juj Qjog < oLqJLoJI i_svJLc oLajJI u^j u*9gj i_s\jJI I ^1 Jlc| ^oUqj g^> ^3 jL J 

£ £ 

I <\9 |_jjUlSl£ . sJLc jJjCXSL*- «jJ cLjuJU Ok9g l_sl |_S\S oL^LuJI (JjUiSlC ul ^JJUUJ I 

oSjjsJI clc^juj ugii oLcuJI ctc^juuug < oLa^JI t.sJ-C Lpjlgia> ^5^9 JjoOsj ci^pdl LoJLb JbJI 

■jgjgjoJI CLC_j_«jj < _ssJiS2J i _5^ < _5^JI 
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( L^jlAcLoog 90 ) Llgj ,_sJ{ cS^laidl dJ_ptoJI jo^jujJu joJj uuS L9_>c G\% 

!? Mio ( 1.8 ) 6 jjJz*£> jouJsj >-S()Jq.^JI dJ_ptoJU 0J0I9JI 6 ()Jq.^JI g^Sj uuS 

QlGo^jJI qjo JkjjjoJU qSjJSluoJI Oj^^aJI 0JL& Jl&Luj 




http://upload.wikimedia.org/wikipedia/commons/6/67/StepperMotor.gif 
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JjiAjuUlJI 

v.g.^uJuo Q.kiaj Lcx^Juo JiJ uLqJLo 1 >C 6jLc gfjlgJI i _s \9 9^ iS g, la:> dJ_poo />SJ u\Jlg 

pSj>uJ 9 CjuU v_jc>9jo Lxx^J Jo-jujg\JI v- 9 jJoJI sUclcL />9-Qj v- 9 ljJol 6 liujJ ugSu l-L^jg c lliijLjuuuo 

C C 

/xi^ijug sJLuj uUo-juugJI ulS^JoJI I0L0 J <jjo 5 l 2JI gl v3l^Jo\JI ^jvlc cuJLuj oLojJu 

. LlSjO qJ i CU^gjO O L^buU 



^gj^uuJI 0 I 9 lo^J I Jjcx-C l-SjjJ UgJu ^p^SL^LLjuj yo^jujjJI 0 Vc?> l-S^9 




/tfZIBft 
(□□□" 



.jlgjJI g^asJl 



’ 





\ 



%j| v-CjS 1 /x9j ^LqjoJI l _s\JLc k&cu -1 



£ 

.jlgjJI gJasdl yliaSl Ol£J%jI <-g.»S jiaiug 2 joSj ^LsjoJI < _s\JLc Jaaiu -2 

Jo^Mj ! w ; '.I9 yoJojuuQ obuj { _S^3 1 1 kid Jl jjljuJJ '-SL<.5> j Iqjl 19 3 (jaJuJg 4 fi3j ^LlQjoJI < _ 5 \JLc Jqs 2 <^u -3 

£ 

.QjjJuJI l _sJLc Iju3> U >p-t»J9 <^>p 90 jlgjJI 9jJasdl jjLaj 6<)-h.> JS l _s\S ul 



:olgix> />$su 0\Jlg 

<ls>u I <JuS >b>JLi9 ^LlqjoJI OjjJCJ 1 joSj ^LqjoJU cIjjojsJI clLlqjJI ,_sJLc ksiJaj -1 
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0^9 c_Jq-oJ I dJ_pu uuS 9 2 />3j ^LqjoJU cI^jojsJI cckaiLiJI ,_sJLc ^sloj -2 

c c c 

uMjxszj uljgbsLooJI ulcJLoJI ul i_S^ 9^I ^>>iJI i_^9 laS ^>*^9 -kta9 ^>p 45 t_S I 6 c)^l> 

c __ 

V-*>JI 093 Ojsiyol v _sJLJIj 9 bxpJuo jJ^ixJI l jouJL^LaxJI JbcjoJU cu^loJI u jJL °- i ^9 J0I9 ul ,_s\9 



ul9 1 _sJLJIj 9 69JUI l _sv9 i^gLuuuug ul^btioJI uUJLoJI qjo (j^9 -*->19 v-aLo qjo OljujlJ 

£ 

uiloJU Li5 <b?tju ^9 JgYII uiLoJU LJ5 <b»io \J L>^Jl»j <JlsL> lo^a>ljo\J jbuu ,jJ J9JJI 

£ 

. ulaJLoJI qju qjL^tiJuo QgJojJI Ojsij-oI ^lU_Xj 3 < _5\jtdl 



JgVIl uiLoJI Jcaoj lu3>9 OjjjSxuJ 1 />9j ^LojoJU cIjjojsJI cLkaiiJI ,_sJLc iaaJo j -3 

Jl>9j \J ljLd»9 OJ09 6 _>j9joJI O^qJI cj v _sOLiJI uUjoJI £ty£u$ CIS9J0JI cbjb_>^SJI 



<b>p 45 (_soliJI uUjoJU LJS cizejj o^9 oLqJ-oJI qju out) jlgjJI c-Jq-p-II J^?*y 

■ 69 1 q> t O * I 



< _5 \JLc Jq&JqJL joqsuS 4 ^LlojoJU Ju^luoJI OJjJaJI cSi 9 ^ l jv9 ^jJLJI v_aJLoJI LAJI9 - 4 

69 ^x> v-a-^u l _svjUI uUjoJU <b2»OoJI JgjJI I JcsJl9 ^LlqjoJI IjcpJ el^xxsJI <btaajJI 

vjvjLJI v_sJLoJI />bLo9 4 ^LlsLoJI i-Si oJhJI ujJLoJI ,jjo jJ^jljoJ I JL%joJI <b>p 45 jIjlqjou 9 
cuJc%JI cbL£>Luo v_ju_ajiju CU 9 LjuulLo oLqJLoJU cuJc%JI 69 9 Ol9 jLJU l _Jm^ujo Jlj\J 2 ^UiuxJI <_s3 

0 Jl»j> 9JI 69JJI Qjl^u IdX-Xajg 2 /x9j ^UcjoJI jo$su v_sO> bxpOj uiiiji) jlgjJI <-AaaJU 

. 45 ciSjjsJI QjuljuJUO l^b*j sJoiUI ^JbJI vjiJLoJU L _s^ 



JOQSU cJUJ! JSJ LaJI 1 pj ?Jg\J| VJ2JL0 JI J~a^<L£L QjO \J Ju ^LuLqjoJI j^jjUlSLc §J0 ^jjULQjU^ 

. cbLJuaS^dl Luljuuuo c l^j A9 Jg\JI /xj L 3vjLJI /xj CJbJI v^aLoJI Jjo^ 

74 " ^iT 7-5T 



JaAmuII 

^LoljjJ §jJog QjlCj^Ojg ^gj^JuUUoJI juJ <^-jljuUC> LpASLo^ L-S^ ^-qJLil^J ^LjljuUuJ Ij 

gjo obgjg^Jlj v-9juZijJI guobjj pujx^xi c bujj|JI OJl^j 

^ £ 

OJSl) CLS2_»Jj\J| JjJi^juUUO /XC-XJ ^9 >juUUoJI ulS li| QjjIqJLJI 9I QjgJuJI 0 \L>JjoJI v_jljuUO oloaJLszJI 

£ £ ^ £ £ 

/)-Xkb^u ul J-fc99 JaiL> 1 jjo upb ul < _5Jj ^>^0 O9J9 j CLcUu^iS _jj>l <_Sl 9I cIjjojJI 

£ 

IjlxSj ^gjuogjoJ! JgLuu Ll& L-^Jg ^jLjuuuoJI OJlS> ^Jjuo l3! j jAiLSJI JjrJg ^oJij ^UjlSjo ^sLjuuuo 

£ 

/xSjsluoJI vJWj-k 5 u-C (-SgJcLsJI liljj^joJI gx5 JjoLszjJI vb u^ bw|9 oLsdolojoJI 9I oLc^jijJI OJlqX 



jQjLMjjj \jj . «^d>9 oisLioVII ■ <\9 >.J 9 i_sv^LsioJI i_svJLc £^9 j-*jujo I v <?> 

£ 

oljgjLjujjjljJ ^bj>J L 3JUbg v^aLoJI JjAjuuu ^jJLc Jjcxsj 
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0SC1/CLKIN RBO/INT 

0SC2/CLK0UT RBI 

RB2 

RAO/ANO RB3/PGM 

RA1/AN1 RB4 

R A2/AN 2A/R E F-/CVR E F RB5 

R A3/AN 3 A/R E F + RB6/PGC 

RA4TT0CKI/C1 OUT RB7/PGD 

RA5/AN4/SS/C20UT 

Room 0S0/T1 OKI 
RE0/AN5/RD RC1/T1 0SI/CCP2 

RE1/AN6JWR RC2/CCP1 

RE2/AN7/CS RC3/SCK/SCL 

□f" a fcni/cnA 
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void main() 

{ 

portb = 0; 
trisb = 0; 







trisc =11111111; 



while(l( 

{ 

if(portc.fO==l) 

{ 
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portb = ObOOOOOOll; 
delay_ms(150); 
portb = ObOOOOOOOl; 
delay_ms(150); 
portb = ObOOOOlOOl; 
delay_ms(150); 
portb = ObOOOOlOOO; 
delay_ms(150); 
portb = ObOOOOllOO; 
delay_ms(150); 
portb = ObOOOOOlOO; 
delay_ms(150); 
portb = ObOOOOOllO; 
delay_ms(150); 
portb = ObOOOOOOlO; 




if(portc.fl==l) 

{ 



portb = ObOOOOOOll; 
delay_ms(200); 
portb = ObOOOOOllO; 
delay_ms(200); 
portb = ObOOOOllOO; 
delay_ms(200); 
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portb = ObOOOOlOOl; 
delay_ms(200); 



} 

} 

} 



! pJL^jJuug v _gdjjoJI v-oJLoJI Jjjojsj Jszj 

C 

. ^LjuUlLjuJ ^LOsJcLiuuO (Jjjo^JI obcJ jgJu jgJgjoJI ul9 right ^LqjoJI ,_sJLc iaaJoJI SjSzjoj QjI 



\ 



“■ 4- 

ul \cl>\)u (j5Jg jLjuulJI uljgjJI vjvS jgjgjoJI Ijuj lift ^LqjoJI ,_sJLc iaaJoJI cJL> l _sv9 lol 
jjLJujiSU lxx9 _^_q_qJ I Qji_*jju il5u oS , <x9 Jj Q_ajuJLjuj i_sv3 OgSu I * <T> jLjujuJ I O I j9 jJI 

£ £ £ 

cjSpdl Lolg < 6 jjo J5 v_s\S OgJai* v-Q-nJI />l kiiu djja^J ^jjOsjJI ciSjjaJI J^>l ul OJuosj 

£ £ 

Loj| U LoJLo QuU jSLkjuJU \J v-jiaiJI ul <_S I ) cdLolS Oglai* 6 jjo d_ptjj l _s^9 jLuulJI 

i Oglai Jig 6glx> u 2 ji£IjJ I JjjUJI £u-iogiJ 1-igJ OJuxc Ji9g ( v_oJLo uiXo 



Cb_*J^sdl 4SjJ»JI <ZjuljuJU v^M 



Gl^" 



! cUcl>\Jjo 



Lolg 1 v-ajJjjJI Luo^j QdJg l-^-P cSU p-QJ ^1 

1 jLajUlJI 



v_SsjJ i iJi Lolg ^>jJ 2 jo v-fiJLo JjjL«_ajJ i _ 5 ^ ioiL9 1 ^jJLc cSglau jJq_>jj\JI ul LojI 

£ 

i Icx^g c uU O LoJLo J^ijuuu 1001 gl 0011 J^uo oLo<9j lSqJszj 

£ £ £ 

JS 6gJa> vJLaj ciSpdl 1 _svjlS 2 j l-X^S uLqJLo />j v_aJLo Jj^jjju Lolg < Lo>C <_Sg9l uUJLo ul 

£ £ 

t.jJLc Jjo^zj jlcuuj\ t _sJLc \Jj cSgiaej \L9 uSj^uuuJI oSjjsJL ^^jLsJI igSJI Lolg 4j>j.a 45 4jgljjg 6jjo 
£x> LJLoUzj u\Jlg 6 jjo JS t _sv9 cdLolS 6gir> dJ_>^JI /jJj dJjjg 6 jjo J5 uLqJLo J^^jjju 
cSglaidl J^swJI />Jcsji_juJu 115 lij ,j5Jg <ci 2 jo JjolsiJIg <djjL*iu QjjLd L9_>cg cSglaidl dJ_puxJI 
!? Locjo^j blgjJI OJifi) 1 Jjo^c v - s **^ <c P Llgj Jjo^ cujLSuo\Jg Jl v_sv9 cuSjJ LJbxc 
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: JLo 

£ 

35 ld»jljLQjo cpgljj dJ_p*j ul Ju_> jg Qjgio <C>p 1 cUglx> i-5c)Jq.> dJpayo LjjJ ul5 li| 

cL>p 



^ C 

35 viljj^ixJI cuJLc JuZijuoJI Oj 9-JI dJJi>9 ^JuJLaJ ^Laj^Joj dJU^ Jjcx-C ^j^Suoj \\)$\ 

c c c 

viljj^iju lSI Og.la^ 35 dJjj^joJI vil^fcju dJLIjug v_juUjjJL <*_9jJo\JI Jc>l ^jvJLc 1 /xju 6jjo 6jjo 
U IgjJ I QjljujLuo 09^3 0 J 9 CjljuulJ ^LqjjJoJ I 0 X S) 35 L^jIjlQjo Qjgljj 

^ c 

OA^Ig Ojjo /xju Oj9 -JI j\j£j <jjo \Jju9 J^jujI <\suj]d Lul9 dJJjJ 

^Jc^joJI 2 >JLsdl v_jljuuc> J»S)\ jlj^ju /> 9 -&J v-S^J for loop /jljc^jLjujIg 

! v-sJUl^ Oj 9 -JI kJujS&j jo$su QjIju 

portb=0bl0001000; 

£ 

viljj^joJU <XL^lLo j-LC 0-U9 JuZilo JaaS OJ0I9 ^.jJLc 1 yjJu&jj Luo 9 I_x£ld>9 

c 

lv j9J9joJL qJLzHoJI oLuj gjj\JI O-t-^ -^j^9 OJ0I9 bg.lo.^ viljj^joJI v-sJbJbg 

C S= 

I 9-^9 ^JLo^JI ^UL» i_SOtJOjJ jjoI JOJl^jljuJJ 6jX> ( _|S (jjjJI ^jjO \Jjt_i9 (v_sJl^jJI 1 sJ-C 




portb=(portb<<l)|(portb>>7); 

C C 

cu9 e_p>- JS /xg_Qj ul ipu _p>\JI /xgjjjJ 

5; C 

Oj^jJI ^l*ji Ol>3 jLajulJI i_svJ| OJiP'lg O^gjJI s 5 ^ /xpJ I db^ptjO joQSU portb<<l \Jgl 

portb=0b0001000 ^U\S 

Oj^jJI qju£u9 i_j_uxJI , <Jj 7 Oj^jJI v_s\9 ^jpsjoJI /xpJI dJLpsij 0 joqsu portb>>7 LuL) 

portb=0b00000001 

Oj^jJI (JjjlqJ v_svS /x^jujjsiig cujUJI OjgJI Qjcxj 5 v _ 5 Jg\JI Ojg-JI Qjcx-» 3 (OR) gjopu ,/ogiLi /jj 

portb=0b00010001 £uUI 

( JptoJI >_jd> vjJUJI viJLoJI ) aJldl oJI ^J| 1JI ^\JI Li* LjU oJi^y li|s 

c l 1 1 1 f c 

joqsu qjibfd\JI ^jjoSLc b^jl li>| ) [J-jSlq ob^iil v-5^9 v_juujjJL v_Sjj>l 6^ios> viljj^joJI ^sJLJbg 

( >> << /X-P-juj\JI Ob^jl 

>o\)l Iaa \J| LJLc L 09 V 9 ^LkuJI v_juJjjJlj Oj 9 -JI ^jvJLc J 0 I 9 JI Jiijj >o^l 1-^9 Oi>| 
Ijlq^ />Jl^juuu 9 LfiiJujJ v-S^jJI ^gljJI jl-Xibou v-sJLJbg OJujJ sSjJI olgJaidl 2 >Jl2j 

L&JujJ v-S^jJI olgJaiJI ^>JlC ^jjULaJu v9^JI oIjjo ^JlC JuA^iju />$su$ for loop jjo\JI 

s^JLJlS ^sUI 09 ^ 
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for loop.c 




10 



20 



I^lvoid ntain() { 
int i=0; 
tr isb=G; 
tr isc=255; 
portb=0b 1000 1000; 



while (1) { 

if (portc . f 0== 1 ) { 
f or ( i=0; i<35; i++) 

portb= (portb«l) | (portb>>7) ; 
delay_ms ( 100) ; 

} 

} 



0 



0 



if (portc . f 1== 1 ) { 
for (i=0; i<35; i++) 

{ 

portb= (portb»l) | (portb«7) ; 
delay_ms ( 100) ; 

} 

} 

} 



7 



\ 



rrr 



3 



olftSvxJI olSbgjpJlq ^uoUmJI v-fiJho i 
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dJLJI 0^9 (stepper motor ) LS^kiJI d^^oJI o+i J>*JI Ulo-c julc 

^juujjjl^jJI ,jjo ^jo OqSjj Cjuo IC ULN2803 J ^sJU JC^IjLjuUU Lo o^Lc^ 

FREEWHEELING DIODES ^IjJI qjo ^9^0^009 09iptJjb £9 jJI ,>© 
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c =s 

Lojulc dJJjJ i oJq3 50 ^juuol ^_sOLJLo 500 Lujjij qJLoKijoJI OjjIjJU Jjo^iaj 

£ £ £ 

^UjO I fxjuoJ I OjjIjJI ^JjO ^JJO jjiSI ^Jl^LiLajUU ^juuO 500 QJO jjlSI jL»j viiUL^JLjuUU jQJQJO 

SS £ 

^jU 3 <s_9jJo /)Jl^iLjuUU (\1juO j^uuol 1.5 viiUL^JLAjUU j^j^joJI 0 15 1 3 Is QjO »s_9jJo 

£ £ S= 

^JLoLxa/. (J^JO _^jiSI Jl^ 1 a_ajUU _XS dJUjJ v_$JJLo 500 JSJ L»9_juJ n p 1 IflJj i QJ <Jp 

v_5vJLJI JSLjjJO laS J0I9JI J9J9J0JU 
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RDiyPSPI 

RD2)PSP2 

RD3/PSP3 

RD4 jPSP 4 

RD5/PSP5 

RD6)PSP6 

RD7)PSP7 
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sTEXT> 



cdog^iLo 



0 v_sx-«jd us\II cda^ej 1 dL_JI (Jjo ^>>JI ulS Iil9 Not gate jl^^sJU (jjoSIszS IC ULN2803 Jjcxsj 

yx£. v_aJLoJI 1 jjo <J)jlaJI o^Jg jJuooj J-tujo jgjgjoJI ugSu LJLcx29 (jjoSLsdlg 

£ £ £ 

JJOJ ( CL^jOjjJI V-Sv3 1 ) <J-£ 9 1 0 V L 0 JULC 9 i^SVjJOj\JIj Ju^LuO 

. olaJLoJI cuiij gx> I_ 3 lSLc 5>9 OJ 0 I 9 Oc^JoS* J 9 J 9 J 0 JI uljg^ v_juljuuu Ixxo Q^Jslou 3 <JiJLoJI <^9 ^L»jJ I 
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Chapter (II) 

Serial 



Communication 




Serial Port 



(JjjiaLi v_99_«jj Igj J9S9J g_jj dJJbuoj 9 cSjj>\JI 9 ^9 j_uo^JI (Jjj Jl&juo OjLc 9^ 

v_5sj L*J I9 JJ9JJJ09SJI O9SL) Jg^JI jjS\ 9I 2 devices JojjJ />JOO_ajuu J9S9J9JJJI Ijuai cUJl cLjuj oj qJ 

£ £ 

i _5oJI JLcl9iiJI 1 jjo ^CgjoJSjo J9S9J9JJ i _sUsx59 9 jSLjcJI 9I ctajlb O9SJ ol ulSuouoJI (Jjo 

£ 

! IpJuo JlcI^cJI 6jcd> jlp-> 1-SI9 _P9 jjj09SJI qjj Jl^u\JI 9 j3>9 (_>*&<> >ol /xSL^sj 

. 9±i bj^lg serial UIjJI ol _1 

3- o^> >41 -v^TtJI 09I) LoJ high level Jl ol jc^s JL > juulJU logic level Jl _2 

25- csJI 4 " QjO (_sOSJ vJl-Jb 





ojS oLixc bit by bit ^_s >>\ll ^Jb 6J0I9 serial JjUJI Ij^ ^j]o qs: I^JLjjjI pj u oULuJI 

£ 

t«S VJ ® s - AJL M9 2 lines ^ i i f?> oc9gJ I ^jjulqj J^jLijuulg 9J Lol J0I9 line ^Ll^j ^jjuuo 
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JLa^AJIg JLuuj\JI pj bl lol full-duplex ch° directional qJbJI 6±& ^ 

. half-duplex < _5 \jo^juuu9 0J9JI < _s \9 G9SU \J Qjl 9 jULuJI 1 jjo 

. COM portSu JU L^jiLuo ^ vjO^juuu 3 female male Lo^j^I qLuuuo JLhuUU 




ji 1$-. Jii\ Ja.jVI 

3 j 2 J*jVi 

Jlui ji\j jUiiuiV^ i£\ 





Pin 


Assignment 


Description 


1 


DCD 


Data carrier detect 


2 


RXD 


Receive data 


3 


TXD 


Transmit data 


4 


DTR 


Data terminal ready 


5 


GND 


Signal ground 


6 


DSR 


Data set ready 


7 


RTS 


Request to send 


8 


CTS 


Clear to send 


9 


RI 


Ring indicator 



pin5 ,_sw3j\Jl9 pin2 JjJLGajlo j^Is pin3 x >\$ lo^ 3 pins 

■ _s\9 LoJ oUlc male Jl u-^SLc 1^9^ female Jl Lol male JU b /x^^JI 

. female Jl J5^o bg 
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Synchronous and asynchronous communication 

Synchronous communication: 

9J MjuCxS CUl^O QJlxSZjO QjOsjJijg CbJuOj Q-LxaJ JS Qjl 1 _SvJlS 2XXJ l _5\Juol - jj i_^xS2J 

yjS^ pjO^JI JuJcsJ /50O9 c Ljlj (j&j ‘LoLJIg OJlC qjj 9 (_sJI 0 qjO JSUj O^Jli »_SJulC 

clock Jl 



rising edge 



y 



CLOCK 
pul ses 



Lrm\n 



Q output of 



D -t y pe 






■ 

kz 



— c 



Ml,.. 



jjol JjLijLjuui^ Qj\ c \uujJu 9 <uxJl9 cujb yjGj jjoI dJUL^9jji gjibjoJU Jgiijji jj$juuz$5J\ 

. ^Lub yjL li 



Asynchronous communication: 



9j k SuuoJI ^\Ju<SLO ^Lo\Ls2J JojUjjO QJO.jJ J Li&jljuJ y I9 JLjuJj\JI JqjJjJO ^jjUUO 

JJ9-HU09SJI Lo cLcLujg obLuJI dJLuijI oLuulc 1 qJLc J.a,qa juuula ^OU PIN Jl ^ 

vjJUl bljJI L 3vji 0 Jl JlSj ^jvJUI ul 0 9 j^uuoJI 



jSLkJ 
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Serial data format 



bIjJI o clo o oj&jo format IpJ o$S+a> bljJI asynchronous L^l 

: ^>3 other bits Ulaog 



l_Start bit 
2 _data bits 
3_parity bit 
4_ Stop bits 



Idle 






High 




Low 

1 

1 


0 ! 
4 1 


1 1 

j Start j 

nil 



i gj m m tm m P 






*8 




Data bits 



start Jl 9J JLujj\JI qJLo^: qjlju uSJJI 9^9 start bit Jl 9 ^ UIjJI ^ OlS 2 juuv qj>L> J9I 
data Jl 095^ start bit Jl j & LaJo v_sJUI bljJI Jjja±juj+& 9^ joJI Is zero uSgluuy bit 
. data bits Jl as^ 8 Ls^a^ ASCII Code Jb aJLujjjoJI obLJI ,^>9 bits 

c c c 

Qszujj Lk^> /A cdLujjjoJI obLJI oulS LI <jjo a^Lu oJI 9^9 parity bit Jl o$Sul& 

Stop bit Jl <jjJi 2 j 9 cJI &>j[3 J9JI ^jjJjJI ^jvS cUlC LuJc^jg IpJLujjl sLul PI0iS6 >ub 
. OJu Jc> obLu JLaJLjuj\J oLaJulC Jl^>I 9J 3>^JJI pin JLujj\JI cpLpj <taa 5 N JI 

mn □] /) 9^?^ ^9^ ^jvSJujJb bljJI CaSjj qj 0^9 

OlSjI 9 I ^JvSLajjI AjJ />j\J ub led J UIJI OlS 2 aJ Oa^ Lo I LouL cj ^JV-ajULQJ JLuUU lJ LojL 
<XsA cj <-Sa ^LLJuloJI ^jvJU^ Jugis Lo JcJ L jorjL> jlgj> i-Sl 9 I jj$juu&£1\ 

^jvS ^jjuu c Ljb 4J joJSuuj oJb J 09 uSjJb^jl /xJLJj ^jvjb Jc> vjy>C /xJLLu bl \Luo lgja-£JLu 
. ^jvSLjuj^I Lq} ^jJI L^jo^qJ LJL qJL /JJI />j\J Jo uSl gjo /JSul uLuuJLc cul^JI 
\Jjuo i^s^LajjI bJLc Aj ^ 9 jAjOsJlg ^vSLjujI L^JLSaj OaS jj 9 jjlxxSJU bUI Ga£aj OJlS Loll bl ^ b 5 n A39^*^ 
^Ll 9 oJLiiAjuj I < _sJI jjlSajoJI ul PjaJJI l _5099Ji bl 49 v 1 1 i^JL^ jj 9 ?h u0 ^LII 

48 QJO /^9>JI OjJ uLiJLc ^^jJiAiiO *Loa9 ^jaJUO t_S a ^jjuu 49 *Loa9 ^1x 9 OjOjuO bUI 

<LiL*jLJI <Ljoa9 vjOJu uLJuJLe 

^jvSLjujI p^Jlu L 3vjLJI jlpoJlo 4-J IpJuOu^ l 3v9 jjsA ^jOb jlpoJ I^aS^aA bl 9J lS^ bUI Lojl 

■ JgiaJLc bUI ^JjLSa 9 
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8 data bits 



D 



\ 



0 


1 


0 


1 


0 


1 


0 


1 


0 



1 



Start Bit 



7-bit ASCII code 
LSB first 



• 



FT 



Parity bit Stop bit 

. V > V V V J V ^ 



f. When a serial port pin is idle (not transmitting data K it is in an on state. 

2. When data is about to he transmitted . the serial port pin switches to an off 
state due to the start bit. 

j. I he serial port pin switches hack to an on state due to the stopbit(s). t his 
indicates the end of the byte. 



bl jJI Lo J 3 1 logic high L^JLc Ul^ ^Jjjlaslo ol ^sjsloj pin idls Jl Lo jllc 

stop Jl '^—xj^juuu high qju^u UIjJI JIjujj! jojj Lo asj 3 stsrt hit Jl ^_a-ojuuu low ^uu^lu * .jl&xJu 

, bit 




Bytes versus values 

Ioj 3> 0U9 byte p^j\ stop bit JI9 parity bit JI9 data bits JI9 start bit Jl ol >0^ 
TTTbyte pj£j\ qj ^ 8 bits o-c 6jLc byte Jl ol ,>09 H bits oj 6 

. data bits Jl _o>Lj s^SJ^oJI oLjulc byte jo&jjj&jj 



MCLRA/PP 
RAO/ANO 
RA1/AN1 
RA2/AN2A/ref-/CVref 
RA3/AN3A/REF+ 
RA4/T0CKI/C1OUT 
RA5/AN4/SS/C20UT 
RE0/RD/AN5 
RE1/WR/AN6 
RE2/CS/AN7 
VDD 
VSS 
OSC1/CLKI 
OSC2/CLKO 
RCO/T 1 0SO/T 1 CKI 
RC1/T10SI/CCP2 
RC2/CCP1 
RC3/SCK/SCL 
RDO/PSPO 
RD1/PSP1 




RC6/TX/CK 



RC7/RX/DT 



25 



26 



RB7/PGD 
RB6/PGC 
RB5 
RB4 

RB3/PGM 
RB2 
RBI 

RBO/INT 

Vdd 
V ss 

RD7/PSP7 
RD6/PSP6 
RD5/PSP5 r 
RD4/PSP4 ' 
RC7/RX/DT 
RC6/TX/CK 
RC5/SDO 
RC4/SDI/SDA 
RD3/PSP3 
RD2/PSP2 



RC6 General purpose I/O port C 

TX USART Asynchronous Output y 

CK USART Synchronous Clock 

RC7 General purpose I/O port ( 

RX USART Asynchron^ue^rfput 

DT USAR l4yntFironous Data 






IgJ a aU 




" USART " 
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ccccc USART Jl *£>lo 

o^ OjLc 3 -^ 3 



4oL*L«u2t CiV^^Vl £l j»JAt £ jj jA 

Universal Synchronous Asynchronous Receiver Transmitter 

UAR 2009 j-* ^ 

^A j AodLuai jLaxl*J > i\j SjJJo4 jj kj* A^jHaVI J^bul) ^jSl j 



-S» JA U 
USART 



ci.|7 

v.|T 

c’E 

«-E 

o-{£ 

V E 

TJout(T 

Kfa (T 



31 * 

a<*> 

3 T, o«' | 

I 

n] Ti* 

3 * 



MAX232 



logic l _sJLc JLjjuuJIg 5V/0V LOGIC LEVEL l _sJLc ^Jjoao g^SLuxJI ol /j^JLszxJI qx> 

logic level Jl />$& hardware oyb qjo ju\J UJ UjLjj lo5 ^oJb^o level 
6j$*£U JjjJLl obLJI gLaJulc ^^jaS^JIg 9 _ i> Si r »joJlj yjo L=«JI logic level JJ g^^SLuxIL ^bJI 








: Bit Rate & Baud Rate <Uj*jLujI jx*£> \ao 

\ / J | \ 

, ^/i i\\ c\ c /I c 

JiijJI J-Xao cJLuuuo JLajJI qjo & 9 -JI l-Loi v_s \9 />^jo cjjJ Ljjl 

: Bit Rate 

— c c = 

.iL>l 3I jLqj^I oulS IcI^-juj bps cojUJI ijvS oLJI Jjiso 6jL»c ^ 

: Baud Rate 

£ 

. ^jju Lqj 3 ^-*jUI v_5^9 Gj «j 0-0 03^J A9 3 LiJ I v» 5 \S j3-o.>^ ^JlC 

3 aJUl j^zJI jl&Ljuj cujUI ^_$\S gj J 5 JjLiu Lojllc Bit Rats ^S3Luuu jl 9 Baud Rat6 Jl 
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Example^ / 

An analog signal carries 4 bits in each signal unit. If 1000 
signal units are sent per second, find the baud rale and the 
bit rate 



Solution 



Baud rate = 1000 bauds per second (baud/s) 

Bit rate = 1000 x 4 = 4000 bps 

^ I 



C 

OjLjuj 1000 cSjulc olS 9J3 oLu 4 I^szjo ctJLoL> 6jLju| JS v_ss 9 oj \ 

£wolg JjsJI TT JdiJI Jjlsjx) pS <iJLoL> 




A 



v_sOl) cJOuO JC^U 



Example^ 2 



The bit rate of a signal is 3000. If each signal unit carries 
6 bits, what is the baud rate? 



Solution 



Baud rate = 3000 / 6 = 500 baud/s 






AZ-EX 



{ 221 } 



Technical support Committee 









RS-232 

CON 



SERIAL 

CABLE 



RS-232 

CON 




i*#te 






i+*ai 




m % 1 








T 




t 


i6wr m 


1 



pin 14/13/12/11 9 VCC JU aJL^jo pin 16 9 GND JU AJL^o max232 JJ pin 15 ol jc*i3 

^IjO Jl^La-juUUO jjoC 

c 

JU J-^>9 j IjJ 9_>5 UjoJI qx > oULj L^JL>jlo i _ s^szj T2IN LpjJLc pin 10 ol j 1209 
T20UT L^JLc v^o max232 JJ pin 9 L^ulg pin RC6 9^9 LuxJU transmit 
pin RC7 ,^j 3 > ^sJUI g^Looll receive Jl l^JL^j IjJ 9 ^joJU L^juo oULj 

^9^9531 uUc MAX Jl ojo cs ^ j . T20UT L^JLc v ^> MAX232 JJ PIN7 ol 
JJ PINS LoJg oULuJU JUlouAJI AJ 9OUJU0JI9 JUj-^JI <_s n >9 PIN 2 <w> J^9 ^ I JJ JjJlouju 
lpj\J JU>^JI v_sv5 PIN3 l_ju Jj^» 9 j IjJ JU>*jJI qjo oULj L^JL>jl<j IjJ IN L^jJLc MAX 

. oULJI JLjujjI ^ AJ 9OUUL0JI 
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i-SJJI vJi^kJIg v-qjcSLoJI JjLoj :>9_»ju\JI laiJI ul /xJLszJI go olaiioj AJLdcjo PINS Jl vjvSb 

. V-O-jl^LoJU V_jJLjul>JI C- 9 j loll JjuOJ 6 JlcUJI CUjJjU 

: mikro C Jl ^ jaI^UI 

J 5 i)i jjoiii 

UARTX _Init (const unsigned long baud _rate); 



Example 



// Initialize iiardvare JJJJiTI and establish camnzuni cation at 9600 bps 
UARTl_Init {9600) ; 



O^Suo t_S J lLC $ 1 s ^3^ OuJI JlC 9A9 J Luj j\J I 9^9 9600 ^oJJjJI ^Suoj9 

10 bit stop bit JI9 start bit Jl ,_sJI qsl^Jb <ol s 8bit qjo 

default Jl jo3j}\ 9600 /xS>JI ccobJI vjJ 960 JLojI />jj ^^960=10/9600 

Lol UART (jjo _>j^l LpJ - S H * ^ oJ />jc%ZjuuuoJI UART Jl ^_5vJ 1 X ^/oS^JI 

clJLo^ sUI Lk> ojc^ 1 uji /J ol 9 UART1 ^ IjJ iaiis jl>I 9 UART l*J PIC16F877A 

. COMPILING Jl 

iSsjLJI jjoJI 

UARTx _Data_Ready(); 



Example 



i 



// If data is ready f read it: 
if (USlRT l_Data_Re ady { ) = 1 ) { 
receive = U£RTl_Read () ; 

} 



\unn\f) 

a 



3 



^jv 9 6 ^ 9 ^ 9 - 0 , J 1 U IjJ I jLgj^JI <jJ 0 ^JLjuJjjo oOLu J l-A-db OlS 1^1 Lo jjo\JI I X fi) 

c ~ C 

jjo\JI I-xa y>\ ^jvasjoj 9 I start bit Jl <jjo cjul^ajI L^jI \J \Jg cjul^ajI wirs Jl 

£ 

> oULaj JLaZjujI /)JlC AJL> i_s\S jSL^> 9 I oULj JbjLjLuul fij JL> v_S^d J 0 I 9 Lol 



*' ua£ _ V CjULu JLocjI jij Ja j'jaLoo j /’ *- ; *iljl _)-» *- ' jl ' ’;!<*- 

; LoS loop ^ AiiLJ' ja\ jVI AJ-iaj jU lillij . 



l*Ja 

Jl 



While (1){ 

If (UARTx _ Data_ Ready()){ 



■} 



jl \ Ujli ^lj ^ jLuii (Ja <J j jj*A (jl Lbjl lil 4 Jl! Liaji 

Lo^J A ajIjJI Ai jjall j ^ jLuu ^Loilc- <. n^’i jb ^ jVI Ai^lall ; jJaj clh i. n^i 
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If (UARTx _ Data _Ready()==l){ 



Jj U£ AjjLjS >*V' 



If (UARTx _ Data _Ready()){ 



Aiiajll U$J . = = 1 Jjii J 



vjjui >oiii 

UARTx _ Read(); 



Example // If data is ready, read it; 

if (UART l_Dat a_Re ady ( ) =1) { 
receive = UARTl_Read() ; 

} 

e g c 

on 9 >Jg>^9j^jc)JU jLpj^J! ^jjo /ols CjuU JL^iL^JujI log lSI J qsl 9 J0I9 Ou(j J^xiijLjuuu jjo\)I I jji 

. \J /,! oliLu ^9^9 Joiis ol^ UARTX _ Data_ Ready,jjjLuuJI jjo\JI o^' 

£ 

IjLdi J\L> ,jjo 9 char £9 j ,jjo _>x2ijoJI Ijlq> o^Su ol 9 Joii9 >^2*0 6jLtc receive AoJS 
. receive >^uoJI uartx_read(); >o\JI ^->L> jLp->JI ch° >o^UUI ojUI o>i>l >^joJI 

c c c __ c 

Ol 9^1 jjoJU jj9 t ujo95JI »-99>> (Jjo '- 9 >> «-Sl 9I b 9I 3 '~ 9 y> J-jjJjI 9J \Luo ^-Jcu-hjjI u\JI cSl 

> hit by bit J^jujuju I v <?>9 LCD ^ujLuj i_sic ^io^l 

( upper case jLul£]l L_ajjaJt Jj aUuVl >iL]l j jjj lie- 

, i—iji. jSa lower case Sj j» ijaJ'j 



gjIjJI jjoJI 

UARTx _Write(char data_); 

Example unsigned char _data = Cue IE? 

UARTl_lrite (_data) ; 

OAx; ^uls Glu qjo jjiSI JLjuJjI joj N jJg.^uog£JLl g^LuoJ qjo ] gsl 9 6 9 Guj jjo\JI I Vcft 

: ^ 9 iJI \i& ^ LaS error 
UART1_ Write("aaa") 
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<jjuuobJI jjoill 

UARTx _Write_Text(char * UART_text); 



Example 



Read text until the sequence "OK" is received,, and send back what's been received: 



UARTl_Init (4S00) ; 

Delay_ms (100) ; 

while (1) { 

if (UART l_Dat a_Re ady ( ) == 1) { 

UART l_Re adjlext (output r "OK"’, 10); 
UARTl_Write_Text (output) ; 

} 

} 



// initialize UART1 module 



// if data is received 

// reads text until r OJT r is found 

// sends hack text 



engineer AoJS JLujjI bj 3 text lJia> 




UARTl_Write_Text("engineer"); 

£ £ 

/)JcslLajuI jj£ 2 jlO JLujjl Oijl 9J Lo I J^Joic cioJS JLujjl Oijl 9J ljuai 

jjizjuoJI iJid) 

char output[]="Hi World!"; 

Jl qjuo vjvJUl _fc*^uoJI output Jl uartl_read_text(output,"ok", 10 ) >o\JI 

£ £ 

. bljJI JLaJL«jjl o-£ vJi 9 £ijj 3 > Ok AJLoej Lo Jc%J bla Cx2jI bl Ok Lol text 

I _>jo\J| />JC%jLujl _>x2ijoJI JLuUj\J 



JL00JI 1 _5\JLc ^aSJLoJI Ijl& 




UARTl_Write_T ext(output) ; 
Ta ) C < 

x 0IJ9 output AoJS o-l AlbJI ^3 

. Jglolc engineer AolS 0K9 ^LuJI 



char ^3y> ogSu ^.coJI 0L9 jj&i o ^sJUl obUI Orij^ a» W write _>o\JI ol ia^\J 

. 50 j^^juoJI ^juju^ -bbu^J b read jjo\JI *-Sj 
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UARTl Init (2400) ; 



JLuj jVI 4P jxj«=4alla!l ^ Cull JJC- jA J J^aII jiS j Ua -U^j ;4jlwi]I 



const unsigned long baud rate 




1 




| receive = UARTl _Re 


ado ; 







UARTl Write ( data); 




UARTl_Data_Ready 



UARTi Data Ready (); 



1 if data is ready for reading 
0 if there is no data in the receive register 



UARTl Tx Idle 



char UARTi Tx Idie(); 



l if the data has been transmitted 



vv - V-Ay 




l QjuuJ Lo JqjljuUU JO QSU 

U3DI £3 jjuU UdJ I 



// Led pinout settings 
sbit LCD_RS at RE4_bit.; 
sbit LCD_EN at RE5_bit; 
sbit LCD_D7 at RB3_bit; 
sbit LCD_D6 at RB2_bit; 
sbit LCD_D5 at RBl_bit; 
sbit LCD_D4 at RE0_bit; 

// Pin direction 

sbit LCD_RS_Direction at TRI5B€_bit; 
sbit LCDENDi recti on at TRI5B5_bit; 
sbit LCD_D7_Direction at TRI5B3_bit; 
sbit LC D_D6_Di recti on at TRI3B2_bit; 
sbit LC D_D5_Di recti on at TRI3Bl_bit; 
sbit LCD_D€_Direction at TRISBO_bit; 
int i=Q; 

char uart_rd [ 2 ] ; 

EjDvoid main ( ) { 

Lcd_Init () ; //Initialize led 

Lcd_Cmd(_LCD_CURSOR_OFF) ; // Cursor off 

Lcd_Out [l r 1 F ™ eng 11 } ; // Write text eng on Led starting from row l f column 1: 
UMtTl_Init (9600) ; // Initialize hardware UARTl and establish communication at 9600 bps 
UARTl_Write_Te.xt ( 11 engineer 1 2012"); // sends text 

while (1) { 

// If data Is received 
// reads text 



if (UARTl_Data_Ready ()} { 

uart_rd [ 0 ] = UARTl_Read ( ) ; 
i++ ; 

UARTl_Write (uart_rd [ 0 ] ) ; 
lcd_out (2 f i f uart_rd) ; 

} 



// sends . 1 b.sc. 1 Sr text 
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PQSU CUljJI i SV-S.9 LCD I J I ^-hjuLjuU . sJLc jJQjuUOqSJ 1 j>jO ^JLmJ^joJ I oLLuJI yjGjSU ^UoL>JI PQSU 

led JJ initialize Jjo^jg main AJb ^ Jj>_d pj led Jl 

j^UJU dJi>9 J9JI >10 .. jJ I led Jl ^sJLc eng AJS oo>*j pj uart JJ initialize Jx*su oj -^9 

£ 

JIs-ajj ^LoUjuJI qj^jlSuo eng ^loJ^ ojujl) cJ ^loUjjJI J^sOjoI Lo jul £9 JIs-ajo ^loOj-JI ol ^jjo 
J gl o_v 1 j 9 write text jjo\JI />Ijo*^jIj engineer 2012 ^ Jb c ^-^9 

^ds: engineer 2012 cu>J£ >^9 led Jl ^0^: eng cuJS ^uobjJI JsL^I Lo 
oULJI ol jS\j\ while Jj>I^ />j\J while ^jv-jujLujYII gjoUj^JU <Jj>ju ojSu^ JJ9-HU095JI 
{ jjo qJLujjjo v_ 5 sJUI oOLJI l-SjSI qjjl 2 j 9 if (UART_DATA_READY()){ jjo\JI { js: 6jj^L> 
^JUI oULJI char £,9 jJI <jjo o^Su ol ju\J ^jOUIg uart_rd jj^juoJI s \jjys>\$ JJ9JJU09 SJI 
OlScJI {JjJlQj \^s^9 write jjo\JI ^IjOOOjuIj L ^OjSU Qj\ jJ9tH u ^$'-' A --“ ' l u-° L 1 1 1^>^> LpJLuj^ 6) JJ9JJL09SJI 

L joS engineer 2012 9 eng >pi^ cuIjJI ^9 IboMs ^Ldl >Iq *uJI ^ led Jl ^ JLc 

£ 

Jl L0JI9 jjqjulo<^*}\ ^ j P K; 1 1 1 vJ^pJI I V n> 0I9 v_ 9 >> jjqjuuoq ^} I OuJlS 9J Loj I9 Lqj-juuuo b>Si 
^jjSju^i CjuuS 9J3 J0I9 JjlQjoj Jjjj \ pj J9 Yl 5 <pzsz}\ < _s\jLJI { _p 3 led 

!-\SLfi>9 Jg^l »-9_joJI J90&J ^jOUl i^xxsdl ^jOUl >LljujJI led Jl £ >piajj5>9 





L >uu9 >JI , qj Jo (j>C (>jjl5lS2.! 9 ><9tH J ®9 ^JJ 9j^L j ^JI 0“® bli G^zjI <_Sljl ^>SU 

Jl d>jb p^ii ^ Jlaji guob>JI ol jShj L^_qj>Jo <_soJI virtual terminal 6L\JI 
jj$juuz$$J\ /Ooj Liulg max232 Jl 6>lb ,^>9 logic level Jl ^ /xlotu ^soJIg hardware 
o+s>L> 1^9 ujoj 9>JI o^> >^JI o^bJI i _sJ_c virtual instruments mode Jl ^ L^j ^bg 
TXD JLujjl »-9>lo cj Lojlg 9 j5LuoJI RC6 JLujjJI <-9>Iqj J^gjg RXD J Ll^ljuJ I v_9>Jo 

• 9 >SujoJ i ■ <n 9 RC7 J b-Q-Ljuj \) I v_9>Joj Jj^> 9 j 9 



Vr 

* 

ca 

=l>- 

® 

y 



/ 

n 



INSTRUMENTS 



OSCILLOSCOPE 
LOGIC ANALYSER 

■COUMIEB-TIMEft- 



I2C DEBUGGER 
SIGNAL GENERATOR 
PATTERN GENERATOI 
DC VOLTMETER 
DC AMMETER 
AC VOLTMETER 
AC AMMETER 





> 7 ? <^/^s -3 

■.w - - L y 
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! OjjIjJI J 



Virtual Terminal 



E 




P.H3T'3.I 

RB+ 



IF-rfCVRS RBS 

RBSPGC 
OUT RBTfPGC 
J3JLJT 

RCQTIOSOmCK] 
RGimOBYCCPZ 
RC3CCP1 
P03BC WBCL 
PC *l:[i LSDA 
RCS3DO 
P.CSTCK 

RCTrpxnn- 

RDQ'PSra 

RDVP5P1 

RDa'PSPZ 

RD^PSIG 

P.[m'PEP+ 

RDSPSPS 



RDTfPSFT 



~7T 
“2 2 
“2 T 



LCD1 

umia. 

■=TE:-OV 



en9 



az ex 2013 



60 ^ hi 



v-SjJIg jJg^juogSJI LpJuLiS youu 19 ^ ^ 9 3Z6X 2013 ^LoJ^ JiLuLc^ JlLC ^Lil Jc^Laju 

^-jujLjuuJI ^ Lg^uO^-C ^pJug cl >OuuJI ^I-juuLjuuJI JulOJ 

^_5vJLc OuulSuI \Ls^ 9 gjtSuuoJU jJgjuuogSJI ^jjo L^jJLjuJjI ^_5\JU I 0Z6X 2013 ^LoJ^SJI Ol Jl^UI 

bl 

t CS^I A=bU5> UART l_Wr i t e ( Ua rt_rd[0] } ; ^£j| ^ ^(^1 ^1 LJLcO ^ 

1 / 

6 j 9 j^JU &£>$jo 9^> Lxx5 £, j p ka / (jiu 09 azex 2013 rtoi5 rtjkiiLiJI £ j p ku > 



Virtual Terminal 




>UT 

pccmosomcH 

RCimOSKCFZ 
Rcaccpi 
RG3EC KBjL 
PC +.oD V3BA 
ROSS DO 
ROSTOCK 
POTi'Pj:jTiT 



P.DQ' 
RDir 
P.DZi' 
P.D3' 
RD *i 
RDS 
RDS 
RDT^ 



LCD1 

uma. 

cTEKTt 



= 1 ^ 



en9 
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^sJUl graphical user interface Jl cul g^Looll J09UI v_sljl rtsLJbJI ^ 

£ 

ST? <3^0 \Jg notepad J;°i 1 1 1 <^> ^| l^jj i"iQi nS 



AZ-EX 



228 



Technical support Committee 









UART terminal tool A0JI9 qjo 1 _sv_^9>SL*joJI l _s\9 6 ±£>$ x > tool />jcsjL»jjLd> 

: AJUI cloJUUI 



WkicfWtipwii i Ihirt Tit 



! “CON Pvt S 
Com Pott: 



StOfi BtW. 



C«C*b«*: 
BuW*f we: 



Ope* Pprty 



itAl 



Support ASCII *JWV) Mo* lino 

Sondfromf 



65 ! Stod ASCII 



»:«<« *cnd«\g 
Rape* Mndi 

lOOO^ rm 



CJe*r 



Add T<n»o 






D«U Format Nn lino S*&ngs 
« ASCII * CM ♦If (0x00 ♦ OotOA) ! 
HEX 

© Dec 

O SIM 1 1 ° Cft <<hl0O) 



If (OxOA) 



pnnaetod 


R! 


RxO 


TxO 


• 


• 


• 


• 


RTS 


CTS 


OTR 


OCO DSR 







Log to Mt 



✓ Append to end of M* 




qjoU^JI ^ cauS ^sJUl /xs^l band rate Jl jb^>9 com 1 jbs^> com port ox> jhs& 
Jjb o-c max Jl o^Jb cJL^>99 g^SloJI A>L> JS oJL ^>9 Lo j ^9 9600 9^9 

9U: l _sJJI 6 j9j^JI l _sv9 loS connect iaaJadi 9_>5 c*joJIj max Jl o^Jb oJL^>99 ^9 jjjo9SJU JUj_*joJI 

£ 

cub*JI ^jvS ci JLlJIjLajULa qJLtti_Ajuuas> J9JJJ095JI jJUI 9 send QJ99I9 send cul=JI ^ cui5l cusul 

. receive 

,)) I I 

ijjtJI £$>juuuoJI 

: guoU^I 6^19 



ODD 




13 



E 



_P9jjj 095JI | <J I LpJbuJjl OiLclg Jj^juua^j I (jjO oULj JL*-Sjl-iujlj 9_>5 L*joJI JOQSU 

: ^9SJI 






char uart_rd; 
void main() { 

UARTl_Init (9600) ; 
delay_nis (100) ; 

UART IWriteT ext ("Start 11 ) 
UART 1_W rite £10} ; 

UART 1_W rite (13 ) ; 
while (1) { 

if (UARTl_Data_Read]/() ) { 

eart_rd = UARTl_Read ( ) 
UARTl_Write (uait_rd) ; 

} 

} 

> 



// Ini tlallze UART module at 9600 bps 
// Walt far UART module to stabilize 



// Endless loop 
// IT data Is received, 

// read the received data, 
// and send da ta via UARI 
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jjo\JI JVLp' start QjoJ^ jjqju jo^5U I ^ j p ]& * » ■ > AjIjuJI i_svS 

UARTl_Write_Text("Start"); 
v_sJLJI jjo\JI J\L> qjo -xjjc> jhuujJ Jjlcj >jJj9joJI J^>l <=U ois dll j£ 

UARTl_Write(10); 



UARTl_Write(13); 



£ 

JuJc> jJcuuj \n < _5ouuJI ciaL 1 _ 5 vjo^juuu to gl 



! Ojjl jJI 


















































1 
























l 






















13 


















14 










































2 


■ 




















3 
























????RS232 Jl o^l &OXU 0 JI JLuou jl 3 



Jl ^j^xxo^SUL 9>5^joJI .kuj Ljjlg virtual terminal 6b\JI dU > 9 j 

JiLjjJI Ijl^j ^jjuugjj l 3vS ugSu ^jvjJIg RS232 



PI 



DCD 


<T^ 




DSR 


-O 




RXD 


-O 




RTS 


— 0 




TXD 


-O 




CTS 






DTR 


O 




Rl 


-^o 




_C^ 


oj 




□ ERROR □ 



COtVIPIM' 

jqfXp'l 
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COMPIM L^jCXjuU I 09^3 



E3 UNTITLED - ISIS Professional 

File View Edit Tools Design Graph Source Debug Library Template System Help 



□ 0a (8)0 



lSll + WIU 



j|i 



c 

3 

w~ 




Vr 

a 



-l/- 

& 



®E 



DEVICES 



X 



| Pick Devices 



Kftywnrds 



(COMPIMf 



Results (1 ): 



M ' a^ - Who T e^vord s? 

Show only parts with models? 
Category: 



fAII Cateaories] 



Miscellaneous 



Device , t Library 1 .Description 



COMPIM ACTIVE COM Port Physical Interface model 



y.\/ \/ C 



L 3Vj\Jl5 L^JLiu^3J /XjU 




OSC1/CLKIN 

OSC2/CLKOUT 



RBO/INT 

RBI 

RB2 



RD2/PSP2 

RD3/PSP3 

RD4/PSP4 

RD5/PSP5 

RD6/PSP6 

RD7/PSP7 



COMPIM 



_ 



MCLR/Vpp/THV 

RAO/ANO 

RA1/AN1 

RA2/AN2/VREF- 

RA3/AN3/VREF+ 

RA4/T0CKJ 

RA5/AN4/SS 

RE0/AN5/RD" 

RE1/AN6/WR 

RE2/AN7/CS 



RB 3/POM 



RB5 



RB6/PGC 



RB7/POD 



RCO/T 1 0SO/T 1 CKI 
RC1/T10SI/CCP2 
RC2/CCP1 
RC3/SCK/SCL 
RC4/SDI/SDA 
RC5/SDO 
RC67TX/CK 
RC7/RX/DT 



RDO/PSPO 



RD1/PSP1 



PIC16F877 

// (aabj) 

Lpj obUc >1 J Qjuu&UU fiS ^LjuJ LjuJ vijj j^JoJLjuJ jjjl^LoJIj RS232 lJI 



-o 



o 



RXD 



— o 



RTS 



o 



-o 



■o 



DTR 



-o 



□ ERROR □ 



AZ-EX 



Edit Component 

Component Reference: 
Component Value: 

VSM Model: 

Physical port: 

Physical Baud Rate: 
Physical Data Bits: 
Physical Parity: 

Virtual Baud Rate: 
Virtual Data Bits: 

Virtual Parity: 
Advanced Properties: 

| Physical Stop Bits 

Other Properties: 



[Plf Hidden: |~ 

[COMPIM Hidden: |“ 



JCOMPIM.DLL 


Hide All 


3 


[COM2 


^3 


Hide All 


3 


[9600 


3 


Hide All 


“3 


1® 


3 


Hide All 


“3 


|none 


3 


Hide All 


“3 


[9600 


3 


Hide All 




Is - 


3 


Hide All 


“3 


|none 


3 


Hide All 


“3 



-] fl -| | Hide All - 



OK 

Help 



Cancel 



Exclude from Simulation 
I - Exclude from PCB Layout 
I - Edit all properties as text 



Attach hierarchy module 

| Hide common pins 
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. coml ^souj 9 > 5 L,joJLI Lu\J com 2 bjL>l Ja>\J 

i Svjuj Qj&jjAI , <\9 oli\JI ^j-o ‘.J L*-SAjuj\I 1 9 JLjjj\JI oJ 09 

Tools>>USART Terminal 
RS 232 6 l^\JI J\L> <jjo JUlluAJI 9 JLujj^JIg { jjs _vS LJ I LpJ \L> 1 jjo /x*j I 3 



Mifcro El ektro nilca Usart Terminal 



-COM Port Settings 
Com Port: 



i - 


9600 ops 


- 


One Stop B<t 




None 


- 


Cfaeck Parity 


Eight 




1024 


- 


None 





New Line Settings= 

® CR+LF (0x0 D 0x0 A) 
_ LF (0x0 A) 

CR (0x00) 




Send Repeat sending 

Support ASCII Append New Line 65 : Send ASCII Repeat sendir 

Send as typing 1000 {-* *"'» 

Send from file 

ED 

Add Time 



Log to file 

Add Time ✓ Append to end of file 



ED I 



2^ 



£ RS232 JJ ^jv_«jj9^5Lu)JU J 0 I 3 C0M1 & COM2 qja&juo i _ 5 JI 




/ 2 m 

(ann\ 

loot 

add pair t 



9J3 ) QJJlQjuoJI cLuUljb J 0 $SU lSjJ! guobjjjl 

Virtual Serial Ports Driver 6.9 

U CbJUl 6 j 9-^JI J&ku Ol v_sJI ^ A A lo juUUU 



^ Virtual Serial Port Driver 6.9 by Eltima Software 



Tj 



Port pairs Options Help 












Serial ports explorer 


Manage ports 


Port access list Custom pinout 


5^3 Virtual Serial Port Driver 
j [§|j Physical ports 
[S| Virtual ports 
I- |§j Other virtual ports 


VSPD by Eltima can create virtual serial ports with any names you like, 
so you are not limited to COMx names only. However, please, make 
sure that programs working with these ports support custom port names. 




First port: 


C0M1 


1 


Add pair 








Second port: 


COM2 












1 


■/ 


▼ 






First port: 
Second port: 


no port selected 
no port selected 




Delete pair 








C ] Enable strict baudrate emulation 










[Z1 Break line/Restore connection 







All virtual serial pairs will be 
w removed from your system . Please, 
make sure all ports are closed. 



Delete all 



For help press FI 






\il >A-ldjL juJ 
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<5^ Virtual Serial Port Driver 6.9 by Eltima Software 






Port pairs Options Help 



Virtual Serial Port Driver 
; (H| Physical ports 


±1 gj Virtual ports 


1 I COM1 






™ Port closed 
Sent: 0 Bytes 
# Received: 0 Bytes 
||| Baudrate emulation: Disabled 
-d Pinout Standard 


0 


>0 COM2 




Port closed 
^ Sent: 0 Bytes 
^ Received: 0 Bytes 
||| Baudrate emulation: Disabled 
Pinout: Standard 



Manage ports Port access list 



Custom pinout 



VSPD by Eltima can create virtual serial ports with any names you like, 
so you are not limited to COMx names only. However, please, make 
sure that programs working with these ports support custom port names. 



COM3 



First port: 



Second port: COM4 



:] 



Add pair 



First port: no port selected 

Second port: no port selected 

ED Enable strict baudrate emulation 
[I ! Break line/Restore connection 






All virtual serial pairs will be 
w gr removed from your system . Please . 
make sure all ports are closed. 



Delete pair 



Delete all 



PairCOMl <-> COM2 created successfully 



£ 

< _sJLc (jjjgloJU Click jlp_?eJ! ASliuoJ ^JlCjuoJI Q-o JlSLlJU 

device I^juo I qs*sl^> properties l^uo my computer 

: JSLjiiJI IJl^j i_Sjj>l icj^> cJJ j^Jcu-juj jLjuju vjvJLc 6.^>9 joJI manger 



a Device Manager 



V 




File Action View Help 



^ I 



Q H I «S 



■■ .pfi menna-pc 

> Batteries 
>■■0 Bluetooth 

> Computer 

> i— a Disk drives 

> Display adapters 
DVD/CD-ROM drives 

t Hardware Win Pi cSQQ 

Human Interface Devices 

> -Cjf IDE ATA/ATAPI controllers 

Imaging devices 

> -<2> Keyboards 

> -fj Mice and other pointing devices 

> -j]gj| Modems 
t> -11 Monitors 

> ■ilj-p Network adapters 

> -*f* Ports [COM & LPT) 

Processors 

> Sound,, video and game controllers 

[> System devices 

> ■■ §1 Universal Serial Bus controllers 
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! qJUl JU ^9^>9 joJI o ~° -^^9 ports Igjuo j \ jj >\ 



JL Monitors 
V Network adapters 



a 7 7 Ports (COM & LPT) 

1 *7 ELTIMA Virtual Serial Port (COMl->COM2) 
LX 7 ELTIMA Virtual Serial Port (COM2->COMl) 

Q Processors 
> -a^j Sound, video and game controllers 
, ••• 3 ® System devices 
•> • ip Universal Serial Bus controllers 

V /kVfcV.V 



coml 0^9 CH^x> port qj ^1^9 obljccVI JaJ ^sv-Ajugj^jjcxJU c-jlA J u dJUi> Jls^j 

MikroElektronika Usart Terminal 



COM Port S^j 
Com Port: 
Baud rate: 
Stop Bits: 
Parity: 

Data bits: 
Buffer size: 
Flow control 



lings 



COM1 


- 


9600 bps 


- 


One Stop Bit 


- 


None 


- 


Check Parity 


Eight 




[ 1024 


H 


| None 


d 



[send 



Data Format=& ^New Line Settings 
<§) ASCII 
O HEX 



DEC 

BIN 



o CR+LF (OxOD + OxOA) 
LF (OxOA) 

D CR (OxOD) 



Commands= 



Connect 
Auto Connect 



Messages 

Clear 



Pins= 



Connected 


RI 


RxD 


TxD 




9 


* 


9 


* 




RTS 


CTS 


DTR 


DCD 


DSR 


* 


* 


•J 


* 


* 



Send 



Support ASCII 
Send as typing 



Append New Line 65|tfJ Send ASCII 

Send from file 



Repeat sending 
Repeat sendi 
1000 t mi 



Clear 



Add Time 






Log to file 

c ' ear A dd Time y Append to end of file 



JU 



~J L*AjLiuj V ' 9 JLjujjVI qJLxc x£>Ldj 9 run ]&&>& I 9 j_^juu 9 _>-JJ <. * fiol 
9 > 5 LooJI 6bl ,_sv9 connect hs?.^u ol J+9 u-uug^JI ^ run ka&i \J 
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I gjljjoJI ^ j p ku QuoljjjJI ^LoljjjJI JulQJJ JulC 



0 




CJUI 

: 6j$s 

JuJ OcLioU joqsu Q Jl v_ 9^> 9>^yyoJU ji^uu0^5J I LoJulC ^uoUj.* 

: ^sUI 



char recieve; 
void iuain(} { 

trisc=ObllllQOQO; //parte Is output 
portc . f 0=0; 

UARTl_Init (9600 ) ; // Initialize hardware UART1 and establish communication at S60G hps 



whi le { 1 } { 

if (IJARTl_Data_ReadY {) =1) { // If data Is received 

recieve= UARTl_Read f) ; // reads text 

if ( recieve= ' G’ > 
portc . f 0=1; 



IjJ jj$juuz$5J\ qjo JjLi^uuu L^j\J Jj>:> PIN RC7 g jlJUI Lp-JLc £>> pin RCO 

. 1 L^jb TRIS L jvS [jpSjSij 
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I OjjIjJI 




guoU>JI 

: c^ob^JI 6jSs 

jL^JbU jjqjuuo$9J I L^JL>il lils jjqjujoq ^! ; < _sJI 9Z_6X j_mj <toJS JL>iL US6T Jl ogiu 

fu^aJI >o^j\JI J>ju /J lilg yes welcome azex orgnizer o user JJ pJLajj 

. wrong enter right name cULujj 




: *£JI 



tO 

£1 



char x[5] ; 
char y=0; 
void main() { 

UARTl_Iiiit (9600) ; // Initialize hardware UART1 and establish communication at 9600 bps 

while (1) { 

if ( DART l_Data_Ready 0^1) t // i-f data Is received 

x[y] = UJiRTl_Read ( } ; // reads text 

y++; 
if (V=5){ 

if (x[0] = r a r £&x[l] = p z r &&x [2 ] = r _ p ii x 1 3 ] == r e r ii x[4I== ! x , ){ 

UARTl_Write_Text ( ™ ye3 we lo come azex orgnizer 1 '); 

V=0; 

\ 

4lse { 

UARTl_Write_Text ( 11 wrong enter right name 11 }; 

Y=0; 

i 

i 

\ 

y I 



gj^SuuoJI I jsu I \9 az_ex <=LoJS ^JlC v-9gj^> 5 qjo Og5uo X jj&Lo kJujS&j 

cbouS O^Ljj />9 -Qj IjJ cuJL Jj>Ju vjvjJIg jJgjjuogSJI c *JL>-LoJI v-9gjj^JI 

jLiS>U 9ji*joJI />9i4S y= = 5 OgLuj ISlS ^-9g>> 5 Jl JL>^I pJ u ul ^jJI J^>lg jIjlQjou y jj^iuoJI 
\J yes J+S qsLuuuo IS jJg yes jJg^+ogSJU qJLuj^j az_ex ISlS cuJSJI 

^_gii^ju az ex £LoJ»S USer Jl yoJ I Si ^SJg ^JgjjuogSJ I < T_jJuIjuj ^_5\JLc JjLjuuuuo ^o\ 1SJI OgSu 
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lx>\J lASL&g /xjuj\JI Jb>ol />jl^juuuoJI qjo sjJLLu wrong..., cJLujj >^-byg else 

/x_ajj\JI JL>^I ^jl^jLjuuuoJI ^jJojLajuu \l9 jjo\JI Ijui ^juSj pJ \ii 9 y=5 o\J dJUi >9 y=0; ^uLSu LucxS 

. ^Sy>\ 6jjo 



! OjjIjJI JuyZ>9J 
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l^flLgjJ OlSuuJI JfiUj 

c c 

Jl v-SjJ o L jj >Jo , dLJI 6 X o) LgJLiijLJuiJug v_Sjj>l JuuJ oLo^Isjo JLu u I {jSuoj 

. uuol^JIg cuiLJI dLJU TX Jl J>>u ^J 9 \JI JUU RX 

receive Jl ojjb ^ 17 /xs^ transmitter Jl 6jjb ^ ^g^JI £ i*^l Lo J 9 I 

. <={jj\jJ\ JLJU jJ>\JI 9 JL.JJ Jl>I 9 ^juS*ud[jjj lSJlLC 

Jl baud rate ^sl ^Suouo JLu 2 L qj >Jq JLl&jLjuu\JI 9 JLuujJI c lJjcx.c qL^ Isl 

. baud rate Jl pjJ ol ju\J receive Jl 9 transmit 

. 9600 Jl />Ijc^jujI JuJo. su serial Jl t jj Jo JL^ijLjuu Ji 9 JLujj\JI ^_5\3 
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